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HOVEZ. 1-PHENYLALKAKONE S-HT^ RECEPTOR LIGAMDS 

XO BACKGROOND OF THE INVENTION 

Field of the Invention: 

Tliis invention relates to novel l-phenylalkan-l-one 5-KT4 receptor 
liganda and the methods of using and preparing such ligands. 

15 

Description of the Field: 

Serotonin, a neurotransmitter with mixed and con^lex pharmacological 
characteristics, was first discovered in 1948 and subsequently has been the 
subject of substantial research. Serotonin, also referred to as 

20 5-hydroxytryptamine (5-HT> , acts both centrally and peripherally on 

discrete 5*HT receptors. The 5-KT receptor is presently delineated into 
foixr major subclassif ications - 5-HT,, S-HT,, S-HT, and 5-HT4 receptors - 
each of which may also be heterogeneous. 

The 5-HT4 receptor has been identified in a wide variety of tissue 

25 and species. For example, 5-HT4 receptors have been identified in the 

central nervous system (e.g., autoradiographic studies show high specific 
binding of high affinity 5-HT4 receptor ligands in olfactory tubercles, 
stratum, substantia nigra, and si^erior colliculus and dorsal, medial and 
ventral hippocanpus) . Thus, the 5-HT4 receptor is thought to be involved 

30 in areas of the central nervous system affecting anxiety, depression, 

cognition, dependency, schizophrenia, appetite, etc., and drugs which 
interact with 5-HT4 receptors (i.e., 5-HT4 receptor ligands) have diverse 
therapeutic applications for central nervous system (CNS) disorders. 

5-RT4 Receptors are also found in the intestinal tracts of a wide 

35 variety of animal species, including man, and are found to modulate 

gastrointestinal motility (see Prokinetic Agents: A Key in the Future of 
Gastroenterology. Reynolds R.C. Gastroenterology Clinics of North America 
1989, le, 437-457) . 

In addition, 5-HT4 receptors modulate smooth muscle tone of the 

40 urinary bladder (e.gl, see Corsi, M.; Pietra, C; Toson, G.; Trist, D.; 

Tuccitto, Artibani, W. Br. J. PJiemnacol. 1991, X04, 719-725) and also 
mediate 5-KT induced positive chronotropy in right atrial tissue (e.g., see 
Kaumann, A.; Sanders, L. ; Brown, A.; Murray, K. ; Brown, M. ; Brown, M. 
J«aunyn-5ciuniedeberg's. 1991, 344, 150-159). 

45 The disclosures of these and other documents referred to throughout 

this application (e.g., in the Pharmacology section of the Detailed 
Description of the Invention) are incorporated herein by reference. 
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SUMMARY OF THE INVENTION 
The first aspect o£ the invention is a conpoiind of Formula I: 




in which 
15 is halo; 

r' is hydrogen or (C,^) alkyloxy and R* ia (CM)alkyloxy or phenyl (Cm) alJcyloxy 
(wherein the phenyl is optionally exibstituted with one to three 
substituents independently selected from halo, hydroxy, (CM)al]cyl, 
(Cjjalkyloxy, nitre, amino, aminocarbonyl , (CM)allcylamino, 
20 di(CM)alkylamino, (C,^) allcanoylainino and 3, 4-methylenedioxy) or R* and R' 

together are methylenedioxy or ethylenedioxy; and 
R^ is a group of Formula (a) or (b) 



25 




30 in which 

n is 3, 4 or S; 
p is 0 or 1; 
q is 1 or 2; 

R^ and R^ are each (CM)alkyl or together form '{Ca2)4'» -(CHa)^-, 
35 - (CK2)iO(CH2)2- or -CHR'CH2CR'R'*CHR"CH2- in which R* and R" are each hydrogen 

or together are -(CHa),- in which t is 1, 2 or 3, R' is hydrogen, hydroxy, 
(C,4)alkyl, (C^}alkenyl or (C,^) alkyloxy and is hydrogen, (Ct4)alkyl or 
(CM)alkenyl or phenyl, thienyl, pyrrolyl or furyl (optionally substituted 
with one to two substituents independently selected from (CM)alkyl, 
40 (CM)alkyloxy, trif luoromethyl and halo) or -(CHj),R** in which x is 0, 1, 2 

or 3 and R« is hydroxy, (CM)alkyloxy, -C(0)NR•'R•^ .NR»C(0)R", -NR»C(0)OR»\ 
-SpjNR*^*, -NR^SOaR", -NR'^SOiMR'^*^ or .NR'^(0)NR"*R« in which R", R" and R" 
are independently hydrogen, (CM)alkyl, trif luoromethyl or aryl; and 
R^ is hydrogen, (C,4)alkyl or (C)4)alkenyl or phenyl (C,^) alky 1 (wherein the 
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phenyl is optionally substituted with one to three substituents 
independently selected from (CM}alkyloxy, methyl enedioxy, ethylenedioxy or 
halo) or -(CHs).^" in which z is 2 or 3 and is as defined above; and the 
pharmaceutically acceptable salts, individual isoiners« and mixtures of 
isomers thereof. 

A second aspect of this invention is a pharmaceutical composition 
conprising a therapeutically effective amount of a confound of Formula I, 
or of an individual isomer, a mixture of isomers, or the pharmaceutically 
acceptable salt or salts thereof, in combination with one or more 
pharmaceutically acceptable excipients. 

A third aspect of this invention is a method for treating a condition 
capable of amelioration by drug interaction with 5-HT4 receptors in an 
animal in need thereof, which method canxprises administering to such animal 
a therapeutically effective amount of a coxnpound of Formula Z, or of an 
individual isomer, mixture of isomers, or the pharmaceutically acceptable 
salt or salts thereof. 

A fifth aspect of this invention is the processes for preparing 
compounds of Formula I and is set forth in "Detailed Description of the 
Invention". 
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DETAILED DESCRIPTION OF THE INVENTION 

Definitions : 

Unless otherwise stated, the following terms used in the 
5 specification and claims have the meanings given below: 

"Alkyl" means a straight or branched saturated hydrocarbon radical 
having from one to the number of carbon atoms designated (e.g,, (CMlalkyl 
includes the radicals methyl, ethyl, prop-l-yl, prop-2«yl, but-l-yl, but-2- 
yl, 2 -methylprppyl and 2-methylprpp-2-yl) . 
10 "Alkenyl" means a straight or branched unsaturated hydrocarbon 

radical having from 3 to the number of carbon atoms designated and in %^ich 
the carbon atom with the free valence is saturated (e.g., (Cj^) alkenyl 
includes the radicals 2-propenyl, 2-butenyl, 3-butenyl, 1 -methyl -2 -propenyl 
and 2-methyl-2*prppenyl) . 
15 "Alkyloxy** means the radical ^OR wherein R is alkyl having from one 

to the number of carbon atoms designated (e.g., (Ci^) al)cyloxy includes the 
radicals methoxy, ethoxy, prpp-l-yloxy, prpp-2-yloxy, but-l-yloxy, but-2* 
yloxy, 2-methylprop*l-yloxy and 2-methylprcp-2-yloxy) . 

"Alkanoyl" means the radical alkylcarbonyl having from one to the 
20 number of carbon atoms designated (e.g., (CM)alkanoyl includes the 

radicals methanoyl, ethanoyl, prppanoyl, knitanoyl and 2-methylpropanoyl) • 

"Alkanoic acid or acid halide** means a straight saturated carboxylic 
acid or acid halide having 2 to 6 carbon atoms (e.g., acetic acid, 
propionic acid, butyric acid, valeric acid, hexanoic acid, acetyl chloride, 
25 propionyl chloride, etc.) and may refer to the stibstituted derivatives 
thereof . 

"Alkanone or alkan-l-one" means a substituted straight saturated 
1- ketone having from two to the number of carbon atoms designated 
(e.g., (CM)aIkan-l*one includes substituted ethan-l-one, prcpan-l-one, 
30 butan-l-one, pentan-l-one, and hexan-l*one) . 

"Aryl" means an organic radical derived from an aromatic hydrocarbon 
and includes monocyclic or condensed carbocydic aromatic groups having 
from 6 to 20 carbon atoms (e.g., phenyl, naphthyl and the like) • 
"Halo** means fluoro, chloro, bromo or iodo. 
35 "Leaving group" has the meaning conventionally associated with it in 

synthetic organic chemistry, i.e., an atom or group displaceable under 
alkylating conditions, and includes halo and allcane- or arenesulfonyloxy, 
such as mesyloxy, ethane sulfonyloxy, benzene sulfonyloxy and tosyloxy, and 
alkanesulf onylamino , al kane carbony lamino , aminostif onylamino , 
40 aminocarbonylamino, and the like. 

"Protective group" has the meaning conventionally associated with it 
in synthetic organic chemistry, i.e., a group which selectively blocks one 
' reactive site in a multifwctional compound such that a chemical reaction 
can be carried out selectively at another uxiprotected reactive site. 
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"Deprotection" or **deprotecting" is the proceBs by which a protective 
group is removed after the selective reaction is con^Xeted. Certain 
procesBCS of this invention rely upon protective groups to block reactive 
nitrogen atoms present in the reactants. Acceptable amino protecting 
5 groups include acetyl and tert-butoxycarbonyl, which may be readily removed 

by acid hydrolysis. 

"Animal** includes humans, non-human mammals, e.g., dogs, 'cats, 
rabbits, cattle, horses, sheep, goats, swine, and deer, and non-mammals, 
e.g., birds and the like. 

XO "Disease" specifically includes any unhealthy condition of an animal 

or part thereof and includes an xinhealthy condition which may be caused Iby, 
or incident to, medical or veterinary therapy applied to that animal, 
i.e., the "side effects" of such therapy. 

"Optional" or "pptionally" means that the subsequently described 

15 event or circumstance may or may not occur, and that the description 

includes instcunces where the event or circumstance occurs and instances in 
which it does not. For example, "optionally substituted with one to two 
substituents" means that the substituents may or may not be present in 
order for the compound described to fall within the invention, and the 

20 invention includes those compounds wherein one to two substituents are 

present and those cooipounds in which no substituents are present. 

"Pharmaceutically acceptable" means that which is useful in preparing 
a pharmaceutical conposition that is generally saife, non- toxic and neither 
biologically nor otherwise xmdesirable and includes that which is 

25 acceptable for veterinary use as well as human pharmaceutical use. 

" Pharmaceutical ly acceptable salts" means salts irtiich are 
pharmaceutically acceptable, as defined above, and which possess the 
desired pharmacological activity. Such salts include acid addition salts 
formed with inorganic acids such as hydrothloric acid, hydrobromic acid, 

30 sulfuric acid, nitric acid, phosphoric acid, and the like; or with organic 

acids such as acetic acid, propionic acid, hexanoic acid, heptanoic acid, 
cyclopentanepropionic acid, glycolic acid, pyrixvic acid, lactic acid, 
malonic acid, succinic acid, malic acid, maleic acid, fmaric acid, 
tartaric acid, citric acid, benzoic acid, o- (4 -hydroxybenzoyl) benzoic acid, 

35 cinnaroic acid, mandelic acid, methanesulfonic acid, ethanesulfonic acid, 

1,2, -ethanedisulfonic acid, 2 -hydroxye thane sulfonic acid, benzene sulfonic 
acid p-chlorobenzene sulfonic acid, 2-naphthalene8ulfonic acid, 
p-toluenesulfonic acid, canphor sulfonic acid, 

4 -methylbicyclo [2.2.2] oct - 2 - ene * 1 - carboxylic * acid, glucoheptonic acid , 
40 4,4*-methylenebis(3-hydroxy-2-ene-l-carboxylic acid), 3-phenylprGpionic 

acid, trimethylacetic acid, tertiary butylacetic acid, lauryl sulfuric 

acid, gluconic acid, glutamic acid, hydroxynaphthoic acid, salicylic acid, 

stearic acid, muconic acid, and the like. 

Pharmaceutically acceptable salts also include base addition salts 
45 which may be formed when acidic protons present are capable of reacting 
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with inorganic or organic bases. Acceptable inorganic bases include sodium 
hydroxide, sodium carbonate « potassium hydroxide, altaminum hydroxide and 
calcium hydroxide. Acceptable organic bases include ethanolamine, 
diethanolamine, triethanolamine, tromethamine, K-methylglucamine and the 
5 like. 

"Therapeutically effective amount" means that amount vhich, yAien 
administered to an animal for treating a disease, is sufficient to effect 
such treatment for the disease. 

"Treating" or "treatment" of a disease includes: 
10 (1) preventing the disease from occurring in an animal which may be 

predisposed to the disease but does not yet experience or display symptoms 
of the disease, 

(2) inhibiting the disease, i.e., arresting its development, or 

(3) relieving the disease, i.e., causing regression of the disease. 

15 The coxnpounds of Formula I are named in accordance with acceptable 

nomenclature rules generally consistent with "Chemical Abstracts". For 
example, the compound of Formula I in which R' is chloro, R' is methoxy and 
R^ is a groiq^ of Formula (a), in which n is 4, p is 0, and R^ and R^ are 
each methyl 

20 

0 



25 




is named 1- (4-amino-5-chloro*2-methoxyphenyl) •5*dimethylaminopentan-l-one. 

Presently Preferred Embodiments: 
30 The coxnpounds of this invention aire (C^) al)can*l-ones derivatives 

having a substituted phenyl moiety at the Imposition and a nitrogen 

containing moiety at the highest nuinbered position. The nitrogen 

containing moiety may be (lir,^-diEubBtituted) amino, 

(1 -substituted) piper idin- 4 -yl, morpholin-l-yl or pyrrol idin-l-yl or 
35 optionally substituted piperidin*l-yl, azacyclohept-l-yl, 

azabicyclo[2.2.1}hept*3*yl, a2abicylo(2 .2.2loct-3-yl or 

azabicylo [3.2.2] non-3 -yl . 
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Compotuids of Formula I in which is hydrogen, is (CM)alkyloxy 
and R^ is a group of Formula (a) are designated confounds of Formula I <a) : 



5 




10 

in which 
n is 3, 4 or 5; 
p is 0 or 1; 
rI is halo; and 

15 R^ and R' are each (C^) alkyl or together form - (CHs) 4* , - (CH,) , 

-(CH2)p(CHj)2- or -CHR'CHjCRWchr^CHj. in which R« and R" are each hydrogen 
or together are - (CH,),- in which t is 1, 2 or 3, R^ is hydrogen, hydroxy, 
(0,4) alkyl, (CM)&l)cenyl or (CM)alkyloxy, and R*^ is hydrogen, (Ci4)allcyl or 
(CM)alkenyl or phenyl, thienyl, pyrrolyl or furyl (optionally substituted 

20 with one to two substituents independently selected from (C,^) alkyl, 

(CM)alkyloxy, trif luoromethyl and halo) or - (CHj),R" in which x is 0, 1, 2 
or 3 and R" is hydroxy, (C,^) alkyloxy, -C{0)NR'^", -NR"C(0)R**, -NR"C(0)0R", 
-SOjNR^R", 'flSPSOJR}\ -NR»SCVJR"W^ or -NR'*C<0)NR'*R" in whirfi R", R»* and R" 
are independently hydrogen, (C,^) alkyl or trif luoromethyl ; and the 

25 pharmaceutically acceptable salts, individual isomers, and mixtures of 

isomers thereof. 

Compounds of Formula Z which R' is hydrogen or (Cm) alkyloxy and R^ is 
(CM)alkyloxy or R^ and together are methylenedioxy or ethylenedioxy and 
R* is a groop of Formula (b) are designated as cooipoundB of Fonmxla Z (b) : 

30 



35 




40 in which 

p is 0 or l; 
q is 1 or 2; 
R* is halo; and 

R^ is hydrogen, (C,^) alkyl, (CM)all^enyl or phenyl (C^) alkyl (wherein the 
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phenyl is optionally substituted with one to three substituentB 
independently selected from (C,u) allcyloxy, methylenedioxy, ethylenedioxy or 
halo) or -(CH,)^" in which z is 2 or 3 and is hydroxy, (0,^) alkyloxy, 
-C(0)NR'V\ -NR»C{0)R^\ -NR»»C(0)OR", -S0^"R»\ -NR«*S0^'\ -NR^^SOjNR^^R" or 
.NR''C(0)NR''R** in which R'\ R'* and are independently hydrogen, 
(CM)alkyl, trifluoromethyl or aryl; and the pharmaceutically acceptable 
salts, individual isomers, and mixtures of isomers thereof. 

CosaposmdB of Formula I in which R* is hydrogen and R* is 
(CM)alkylphenyloxy (wherein the phenyl ia optionally substituted with one 
to three substituents independently selected from halo, hydroxy, 
(CM)al)cyl, (CM)al)cyloxy, nitro, amino, aminocarbonyl , (Cm) al)cylamino, 
di(CM)aiycylamino, (CM)alKanoylamino and 3 , 4 -roethylenedioxy ) are designated 
as compounds of Formula I (c) : 




in which 

R> is halo; and 

R* is a group of Formula (a) or (b) : 

25 




in which 

n is 3, 4 or 5; 

p is 0 or 1; 

35 q is 1 or 2; 

R* and R* are each (CM)alkyl or together form -(CH2)4-r •<CK2)«-, 
• (CH2)aO(CH2)2- or -CHR^CHjCR'R^^CHR^CH,- in which R* and R" are each hydrogen 
or together are -<CH,)r in which t is 1, 2 or 3, R» is hydrogen, hydroxy, 
CC,4)al)cyl, (C„)al)cenyl or (Cm) al)cyloxy and R*« is hydrogen, (C,j)allcyl or 

40 (CM)al)cenyl or phenyl, thienyl, pyrrolyl or furyl (optionally substituted 

with one to two substituents independently selected from (CM)al)cyl, 
CCM)aH^loxy, trifluoromethyl and halo) or -(CH2),R" in which x is 0. 1, 2 
or 3 and R« is hydroxy, (Cm) allcyloxy, .C(0)HR»W*, -NR*H:(0)R", -NR»C(0)OR»\ 
-SOjNR'W, -NR'^SOiR'*, .NR"SQJWR»^» or -NR"C (O) HR'^R" in irtiich R», R" and R" 
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are independently hydrogen, (CM)alkyl or trif luorooiethyl; and 

is hydrogen, (C|4)allcyl or (C^^) alkenyl or phenyl (Cm) alkyl (wherein the 
phenyl is optionally substituted with one to three substituents 
independently selected from (C,^) al)cyloxy, methylenedioxy, ethylenedioxy or 
5 halo) or -(CH^l^R'^ in which z is 2 or 3 and R'^ is as defined above; and the 

pharmaceutically acceptable salts, individual isomers, and mixtures of 
isomers thereof. 

While the breadth of compounds which are intended by the invention is 
as set forth in the Summary of the Invention, certain compounds are 

10 preferred. For example, preferred conqpounds are confounds of Fonmila 1(a) 
in which n is 4 and R^ and R* together form -CHR^CHjCR^R'taiR^CHa- ; and 
confounds of Formula 1(b) in which q is 2; and coa9)ound6 of Formula X(c) in 
which R^ is a group of Formula (a) wherein n is 4 and R^ and R^ together 
form -CHR'CH2CR'R'^KR"CK2- or in which R^ is a group of Formula Kb) wherein 

15 q is 2. 

Particularly preferred are conpowds of Formula 1(a) in which n is 4, 
R' is chloro, R' is methoxy, and R^ and R^ together form -CH3CH2CHR'®CH2CK2' 
wherein R*° is hydrogen, (C,4)al)cyl or -(C3l2)sR'^; and compounds of 
Formula X(b) in which q is 2, R' is chloro, !^ is methoxy, and R^ is 

20 hydrogen, (C,4)al)cyl or -(CH2)tR*^; and confounds of Formula 1(c) in which R* 

is chloro, R' is 3,5-dimethoxy-benzyloxy, and R** is a group of Fonmila (a) 
wherein n is 4 and R^ and R^ together form - CHjCHjCHR*® OljCHj - wherein R*® is 
hydrogen, (C,4)al)cyl or -(CH2)sR" or R* is a groutp of Formula (b) herein q 
is 2 and R^ is hydrogen, (C,4)al)cyl or - (CH})^*^. 

25 Most preferred are the following conpowds of Fozmila I (a) : 

!• (4-amino-5-chloro-2*methoxy-phenyl) -5- (pipe r idin • 1 -yl ) pent an- 1- one, 
1 • (4 • amino* 5 • chloro - 2 -methoxypbenyl ) - 

5* (4-methylpiperidin*l*yl)pentan-l-one, 1- (4 -amino- 5 •chloro- 2 - 
methoxyphenyl) - 
30 5- (4-aminocarbonylpiperidin-l-yl) -pentan-l-one, 

1- (4 -amino- 5 -chloro -2 -methoxyphenyl) - 

S-{4- C(methyl8ulfonyl)amino]piperidin-l-yl}pentan-l-one; and the following 

compounds of Formula I (b) : 

1- (4-amino-5-chloro-2-methoxyphenyl) -3- (1- 
35 methylpiperidin-4 -yDprppan-l-one, 

1- (4-amino-5-chloro-2-roethoxyphenyl) -3- (l-ethylpiperidin-4-yl)propan-l-one, 

1 - (4 -amino- 5 - chloro- 2 -methoxyphenyl ) - 

3- [1* (prpp-l-yl)piperidin-4-yl]propan-l-one, 

1- (4 -amino- 5 -chloro -2 -methoxyphenyl) - 
40 3- (1- (but-l-yl)piperidin-4-yl)prppan-l-one, 

1- (4 -amino- 5 -chloro -2 -methoxyphenyl) - 

3- (1- (pent'-l-yl)piperidin-4-yl]propan-l-one, 

1- (4 -amino- 5 -chloro- 2 -methoxyphenyl) - 

3-{l- {2- (methyl8ulfonyl)aminoethyl]piperidin*4-yl}propan-l-one. 
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X- 

3- 
1- 
3- 
1- 
3- 
1- 
3- 
1- 
3- 
1- 
3- 
1- 
3- 
1- 
3- 
1- 
3- 
1- 
3- 
X- 
3- 

£o; 
1- 

5- 
1- 
5- 
X- 
5- 
1- 
5- 
X- 
5- 
X- 
5- 
X- 
5- 
X- 
5- 
X- 
5- 
X- 
5- 
X- 
5- 



:4-ainino-5-chXoro-2-inethoxyphenyX) - 
X- (2- (diinethyXaininosulfonyl)aininoethyX]piperidin-4-yl)prGpan-x-one, 
4 - amino- 5 - chloro- 2 -me thoxyphenyl ) - 

X- [3- (methylBulfonyX)aroinoprpp-x-yl]piperidin-4-yl)propan-x-one; 

4 - amino- 5 - chXoro- 2 , 3 -dime thoxyphenyl ) - 

X - ( 3 - butyl - X -yX ) piperidin - 4 -y 1 ] propan - 1 - one ; 

4 - amino - 5 - chl oro -2,3- ethylenedioxypheny 1 ) - 

X - (3 -butyX - X -yX ) piperidin-4 -yll propan- 1 - one ; 

4 - amino- 5 - chloro- 2 -methoxyphenyl ) - 

X- (3- (4-methoxyphenyX)prop-x-yl]piperidin-4-yl)prcpan-X-one; 
4-amino-5-chXoro-2-methoxyphenyX) - 

1- (3- (2,3,4-trimethoxyphenyX)prop-l-yllpiperidin-4-yl}propan-l-one; 
;4-amino-5-chXoro-2-methoxyphenyX) - 

X- (3- {3,4-methyXenedioxyphenyl)prop-l-yXJpiperidin-4-yX)propan-X-one; 
:4-amino-5-chXoro-2 -methoxyphenyl) - 

X- (3- <3,4-ethyXenedioxyphenyX)prop-X-yXlpiperidin-4-yl}prppan-l-one; 
;4-amino-5-chloro-2-methoxyphenyl) - 

1- 13- (3,4-dimethoxyphenyl>prpp-l-yllpiperidin-4-yl)prppan-l-one; 
4-amino-5-chXoro-2-methoxyphenyl) - 

X- [3- (3,S-dimethoxyphenyX)prop-X-yl]piperidin-4-yl}propan-X-one; 
4-amino-5-chXoro-2,3-ethyXenedioxyphenyX) - 

X- [3- (4-methoxyphenyX)prop-X-yl]pipcridin-4-yl}propan-l-one; and the 
Xowing compounds of PoxmuXa I (c) : 

[4-amino-5-chXoro-2- (3,5-dimethoxybenzyXoxy)phenyl] - 
piperidin- 1 -yl ) pen tan - 1 - one , 

;4- amino- 5 -chloro- 2- (3 ,5-dimethoxyben2ylo3^)phenyl) - 

A -methylpiperidin- 1 -yl ) pentan- 1 - one , 

[4-amino-5-chloro-2* (3,S-dimethoxybenzyloxy)phenyll - 

4 - (prop- 1 -yl ) piperidin- 1 -yl) pentan- 1 -one , 

[4 -amino- 5 -chloro- 2- (3,5-dimethoxybenzyloxy)phenyl] - 

4- (2- (methylBUlfonyl)aminoethyllpiperidin-X-yX}pentan-X-one, 

[4-anino-5-chXoro-2- (3,5-dimethoxybenzyXoxy)phenyX] - 

4 - (me thyleulfonyl ) aminome thylpiperidin- 1 -yl ] pentan - 1 - one , 

4 -amino- 5 -chloro- 2- (3,5-dimethoxyben2yloxy)phenyl] - 

4- (aminocarbonyX) aminomethylpiperidin-l-yl] pentan- X -one, 

[4-amino-5-chloro-2- (3,5-dimethoxybenzyXoxy)phenyXI - 

4 - aminocarbony Xpiperidin - X -y X ) pentan - X - one , 

4-amino-5-chXoro-2- (3,5-dimethoxybenzyloxy)phenylJ - 

4 -hydroxypiper idin - 1 -yl ) pentan - 1 - one , 

•amino- 5 -chloro- 2- (3,5-dimethox^}enzyloxy)phenyl] - 
4 -me thoxypiperidin - 1 -yl ) pentan- 1 -one , 
:4-amino-5-chloro-2- (3,5-dimethoxyben2yloxy)phenylJ - 
4- (aminocarbonyl) aminopiperidin-l-yX] pentan- X -one, 
[4 -amino- 5- ChXoro- 2 - (3 , 5 -dimethoxj^enzyXoxy) phenyX] - . 
[4- (methylsulfonyl) amincipiperidin-l-yl] pentan- 1 -one. 
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1- (4*ainino-5-chloro*2* (3,5-diinethoxybenzyloxy)phenyl] - 
3- [1- (but-l-yl)piperidin-4-yl)propan-l-one, 
1- [4-ainino-5-chloro-2- (3 ,5-dimethoxyben2yloxy)phenyl] - 
3- li- (pent -X-yl)piperidin-4-yl3propan-i -one, 
5 1- (4-ainino-5-chXoro-2- (3«5-diinethoxybenzyloxy)phenyl] - 

3-{l- (2- (methyl8ul£onyl)axninoethylJpiperidin-4-yl}propan-l-one; or the 
phannaceutically acceptable salts, preferably the hydrochloride salts, 
thereof i. 

10 Pharmacology and Utility: 

The compounds of the invention interact with 5-HT4 receptors 
(i.e., the compounde have affinity for 5-HT4 receptors and exhibit agonist 
or antagonist properties) . Die 5-HT4 receptor interactant properties of 
test cco^ounds are identified by an assay which utilizes rat, isolated 

15 thoracic esophageal muscle (i.e., test compounds which intrinsically 

produce relaxation are characterized as 5-HT4 receptor agonists, while test 
conpoiinds which inhibit agonist -induced, S-HT4 receptor mediated relaxation 
responses are characterized as 5-10*4 receptor antagonists). The rat, 
isolated thoracic esophagus muscle is well established as a model for 

20 identifying and characterizing conqpounds that interact with 5-HT4 receptors 

(e.g., see Baxter, G.S.; Craig, D.A.; Clarke, D.E. jfeunyn-Sctaniedebery's 
Arch. PbazBiacol. 1991, 343, 439-446) and is described in Bxao^le 17. 

As 5-HT4 receptor ligands, the confounds of this invention are useful 
for treating conditions which can be ameliorated by interaction with 

25 5-HT4 receptors. Such conditions include CKS disorders « gastrointestinal 

disorders, cardiovascular disorders, and urinary tract disorders. 

Particular CHS disorders include a variety of neiirologic and 
psychiatric disorders such as cognitive disorders, psychoses, and 
obsessive/cos^pulsive and anxiety/depression behavior. Cognitive disorders 

30 include attentional or memory deficit, dementia states (including senile 

dementia of the Alzheimer's type and aging), cerebral vascular deficiency 
and Par)cinson*8 disease. Psychoses which may be treatable with the 
ccstipoundB of this invention include paranoia, schizophrenia and autism. 
Obsessive/compulsive behavior includes eating disorders (e.g., bulimia, a 

35 condition in which an abnormal and constant craving for food is present) . 

Anxiety /depressive states include anticipatory anxiety (e.g., prior to 
surgezy, dental wor)c, etc.), depression, mania, seasonal affective disorder 
(SAD) , and the convulsions and anxiety caused by withdrawal from addictive 
substances such as opiates, benzodiazepines, nicotine, alcohol, cocaine and 

40 other dru^s of abuse. 

Particular intestinal disorders include diseases which relate 
directly or indirectly to gastromotility of the stomach, esophagus and of 
both the large and small intestines. Specific diseases include, but are 
not limited to, dyspepsia (e.g., non-ulcer dyspepsia), gastric stasis. 
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peptic ulcer, reflux eeophagitie, flatulence, bile reflux gafitritie, 
pseudo- obstruction syndrome, irritable colon syndrome (which may result in 
chronic constipation and diarrhea), diverticular disease, biliary 
dysmotility (which may result in sphincter of Oddi dysfunction and "sludge" 
5 or microscopic crystals in the gall bladder) , gastrpparesis 

(e.g., diabetic, postsurgical or idiopathic), irritable bowel syndrome and 
retarded gastric exaptying. Other uses include short-term pro)cinesis to 
facilitate diagnostic radiology and intestinal intubation and for treating 
diarrhea, particularly diarrhea induced by cholera and carcinoid syndrome. 

Particular cardiovascular disorders include diseases which relate 
directly or indirectly to cardiac arrhythmias. Particular urinary tract 
disorders include diseases which relate directly or indirectly to 
dysfunction of urinary smooth muscle or innervation causing inadequate 
urinary storage or control or tirinary stasis and which may result in 

15 infection, calculi or renal damage. 

In general, the particular condition that a confound of this 
invention may be useful in treating will depend upon whether the compoxind 
exhibits agonist qualities or antagonists qualities. For exanqple, certain 
confounds of this invention which are 5-HT4 receptor agonists are useful as 

20 prokinetic agents in creating diseases in which gastric motility is 

in^aired or for enhancing ureteral smooth muscle tone in treating urinary 
tract diseases in which the bladder is hypotonic or as cognition enhancing 
agents for treating conditions which directly or indirectly relate to 
cognition deficit. In contrast, the compounds which are S-HT4 receptor 

25 antagonists can bloc)c 5-BT4 receptor mediated peristalsis and are useful in 

treating diseases involving hypermotility states or can bloclc 
5-HT4 receptor mediated contractions of ureteral smooth muscle and are 
useful in the treatment of diseases involving spasticity of the bladder or 
can block j5*HT4 receptor mediated positive chronotropy and are useful as 

30 antiarrhythmic agents. 

While the condition for i^ich any given compotand of this invention 
may be useful largely depends upon the antagoniat or agonist qualities of 
the given compound, certain individual variations may occur. Thus, the 5- 
HT4 receptor ligands of this invention may be further tested by in vivo or 

35 in vitro methodologies designed to determine therapeutic activity. For 

exao^le, the prokinetic activity of confounds of this invention can be 
determined by measuring the increase in rate of gastric emptying in rats 
after oral administration of test compound. The rat, prokinetic assay is a 
well established model for identifying compounds that possess prokinetic 

40 activity (e.g., see Droppleman, D.; Gregozy, R. ; Alphin, R.S. J* Phaxmstcol* 

Methods 1980, 4 (3) » 227-30) and is described in Example 18. 

The cognitive enhancing properties of compounds of this invention can 
be determined by using the Morris Water Haze Assay, which measures changes 
in the cognitive performance of rats. The Morris Water Maze Assay is a 
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well established model for demonstrating cognition enhancing activity 
(e.g., see Morris, R.G.H.; Garrud, P.; Rawlins, J.N. P.; 0*Kee£e, J. Nature. 
1982, 297, 681-S83) and is described in Bxaxiple 21. 

iUuciolytic activity is determined by the art-recognized Crawley and 
Goodwin two- compartment exploratory model (e.g., see Kilfoil, T.; 
Michel, A.; Montgomery, D.; Whiting, R.L. Neurpphannacology 1989, 2B(9), 
901*905) . In brief, the method measures the extent a compoiind affects the 
natural anxiety of mice in a novel, brightly lighted area. The anxiolytic 
behavior assay is described in Exaxople 19. 

Anxiolytic activity during withdrawal from drugs of abuse is 
determined by the mouse, withdrawal axixiety test, an accepted assay (e.g., 
see Carboni, E.; Acguas, E.; Leone, P.; Perezzani, L.; Di Chiara, G. 
Eur. J. Piiaxnacol 1988, 151, 159-160) . This procedure utilizes the 
esqploratory model described above to measure the extent a compoimd 
ameliorates the syn^toms of withdrawal that occur after chronically 
treating with an addictive substance and then abruptly ceasing the 
treatments. The withdrawal anxiety assay is described in Sxan^le 20. 

In summary, the compounds of this invention are useful for treating 
conditions which can be ameliorated by interaction with 5-HT4 receptors. 
Such conditions include CNS disorders, gastrointestinal disorders, 
cardiovascular disorders, and urinary tract disorders. In particular, the 
compounds are useful for treating conditions relating to cognitive 
disorders, gastric hypomotility, irritable bowel syndrome, arrhythmia, 
hypotonicity of the bladder, or spasticity of the bladder. 

Administration and Pharmaceutical Composition: 

In general, coopounds of the invention will be administered in 
therapeutically effective amounts via any of the usual and acceptable modes 
known in the art, either singly or in combination with another confound of 
Formula I or with another therapeutic agent. A therapeutically effective 
amount may vary widely depending on the severity of the disease, the age 
and relative health of the stabject, the potency of the confound used and 
other factors. A therapeutically effective amount may range from 
approximately 0.01 milligram per Kg (mg/Kg) body weight per day to 10 mg/Kg 
body weight per day. Preferably the amount will be approximately O.i to 1 
mg/Xg/day. Therefore, a therapeutically effective amount for a 70 Kg human 
may range from 0.7 to 700 mg/day, preferably 7 to 7.0 mg/day. 

One of ordinary skill in the art of treating such diseases will be 
able, without undue esqperimentation and in reliance upon personal knowledge 
and the disclosure of this application, to ascertain a therapeutically 
effective amount of a compound of Formula I for a given disease. 

In general, compounds of the invention will be administered as 
pharmaceutical compositions by one of the following routes: oral, systemic 
(e.g., transdermal, intranasal or by suppository) or parenteral 
(e.g., intramuscular, intravenous or subcutaneous). Coo^sitions can take 
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the form of tablets, pills, capsules, semisolids, powders, sustained 
release foxiaulations, solutions, suspensions, elixirs, aerosols, or any 
other appropriate composition and are coinprised of, in general, a confound 
of Formula I in combination with at least one pharmaceutical ly acceptable 
5 excipient. Acceptable excipients are non-toxic, aid administration, and do 

not adversely affect the there^eutic benefit of the compound of Formula I. 
Such excipient may be any solid, liquid, semisolid or, in the case of an 
aerosol composition, gaseous excipient that is generally available to one 
of skill in the art. 

XO Solid pharmaceutical excipients include starch, cellulose, talc, 

glucose, lactose, sucrose, gelatin, malt, rice, flour, chalk, silica gel, 
magnesium stearate, sodium stearate, glycerol monostearate , sodium 
chloride, dried skim milk, and the like. Liquid and semisolid excipients 
may be selected from water, ethanol, glycerol, propylene glycol and various 

15 oils, including those of petroleum, animal, vegetable or synthetic origin 

(e.g., peanut oil, soybean oil, mineral oil, sesame oil, etc.). Preferred 
liquid carriers, particularly for injectable solutions, include water; 
saline, aqueous dextrose and glycols. 

Coo^ressed gases may be used to disperse the compoiind of the 

20 invention in aerosol form. Inert gases suitable for this purpose are 

nitrogen, carbon dioxide, nitrous oxide, etc. Other suitable 
pharmaceutical carriers and their formulations are described in A.R. 
Alfonso Remin^con's Pharmaceutical Sciences 1985, 17th ed« Baston, Pa*: 
Mack Publishing Con^any. 

25 The amount of a confound of the invention in the composition may vary 

widely depending upon the type of formulation, size of a unit dosage, kind 
of excipients and other factors known to those of skill in the art of 
pharmaceutical sciences. Xn general, the final composition will comprise 
from 25%w to 75%w of the coopound of Formula I, preferably 30%w to 50%w, 

30 with the remainder being the excipient or excipients. 

Preferably the pharmaceutical composition is administered in a single 
wit dosage form for continuous treatment or in a single unit dosage form 
ad libitum idien relief of symptoms is specifically required. 
Representative pharmaceutical formulations containing a conipound of Formula 

35 I are described in Bxanple 16. 



40 



Processes for Preparing Compo\mds of the Invention: 

A method for making confounds of Formula I is depicted by the 
following Reaction Scheme I: 
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REACTION SCHEME I 

0 




Itl 

i« Acitincuiov 

4. tlCAItOlfUkTlOP 



in which each R\ R\ R' and R* are as defined in the Suznmary of the 
Invention, with the reactions applying particularly well to the presently 

15 preferred exnbodiments . 

The compounds of Formula I can be prepared by a procese which 
coniprises reacting a con^oimd of Formula lit or a protected derivative 
thereof, with a compound of Fonitula III, acidifying, decarboxylating, and 
when neceeaary removing any protective groups. The reaction between the 

20 compounds of Formulae II and III is carried out in the presence of a strong 

base (e.g., lithium diisppropylanide) and in a suitable solvent 
(e.g., tetrahydrofuran (THF) and hexamethylphosphoric triamide (HHFA) , 
preferably a 50/50 mixture of THF and HMPA) at -40 to 0«»C. The reaction 
mixture is then acidified and extracted into an appropriate solvent 

25 (e.g., methylene chloride) . The decaAoxylation can then be carried by 

standard methods to form a conqpound of Formula I. The preparation of a 
compound of Formula I by the process depicted in Reaction Scheme 1 is 
described in Example 3. 

Corpounds of Formula II in which is a group of Formula (a) can be 

30 prepared by reacting a halo(C44)alkionate with a compound of the formula 
NHR^^ to give an aminated (C44)alkionate and then hydrolyzing and 
converting to the acid addition salt. The reaction with the compound of 
the formula NHR%* is carried out in a suitable solvent (e.g., l-methyl->2- 
pyrrolidinone, DMF, etc.) at 25 to SO^C, preferably at approximately 35**C, 

35 and requires 12 to 48 hours. The hydrolysis can be effected with acid 

(e.g., hydrochloric acid, sulfuric acid, etc.) at 90 to 110<»C, preferably 
at approximately lOO^C, and requires 2 to 4 hours. The acid addition salt 
can be recovered by crystallization from the solvent (e.g., by diluting 
with acetone) . 

40 Compotinds of Formula II in which R^ is a group of Formula (b) may be 

prepared from an appropriately 1- substituted 4-hydroxypiperidine or 
4-hydroxymethylpiperidine. The 4 -piperidinealcohol is converted to the 
corresponding sulfonate (i.e., to 4- (p-toluene6ulfonyloxy)piperidine or 
4- ( (p-toluene8ulfonyloxy)methyl]piperidine) by reacting with 
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•p-toluenesulfonyl chloride. The sulfonate is then reacted with diethyl 
malonate in the presence of base to produce a 
4 - [di (ethoxycarbonyl ) alkyl] piperidine . The 

4- [di(ethoxycarbonyl)alkyl]piperidine is then converted to a dicarboxylic 
5 acid which upon decarboxylation gives a confound of Foxmila II. 

Protected derivatives of conqpounds of Formula II are prepared from 
the protected derivative of the piperidinealcohols 

(e.g., 1- tert-butoxycarbonyl-4-piperidinemethanol) . The preparation of a 
protected derivative of Formula II in which is Formula (b) is described 

10 in Exanqple 1. 

The ccn?)o\inds of Formula III can be prepared by reacting an 
appropriate 4 -amino- 5 -hal ©benzoic acid with O- dime thy Ihydroxylamine 
hydrochloride. The reaction is carried out in the presence of 
carbonyldi imidazole in a suitable solvent (e.g., JIT, HT, -dime thylformamide 

15 (DMF) ) . The preparation of a conpound of Formula III is described in 

Example 2. 

Alternatively, compounds of Formula I in which is a group of 
Formula (b) and R^ is not hydrogen can be prepared by alkylating a 
corresponding compound of Formula I in which R^ is hydrogen with a compound 

20 Of the formula h-P^ in which L is a leaving group and R* is (C,^) alkyl, {C,. 

g)alkenyl, phenyl (C,^) alkyl (irtierein the phenyl is substituted as defined in 
the Summary of the Invention) or -(CH2)sR" (i^erein z and R*' are as defined 
in the Summary of the Invention) . The al)cylation is carried out under 
standard amide al)cylating conditions (Luh, T.; Fung S.H. Synth. Commun. 

25 1979, 9, 757), in an inert solvent <e.g., acetonitrile, DHF, THF, etc.), 

and at a reaction temperature of 20*C to lOO^C and requires l to 48 hours. 

The allcylation can also be carried via a phase -transfer catalyst 
(FTC) system, i.e., with catalyst in a liquid- liquid two phase solvent 
system (Gajda, T.; Zwierzak, A. Synthesis, Communications 19B1, 1005), or 

30 preferably a solid-liquid system (Yamawaki, J.; Ando, T. ; Hanafusa, T. 

Chem. I«ect. 1981, 1143; Koziara, A.; Zawaszki, S; Zwierzak, A. Synthesis 
1979, 527, 549). A liquid-liquid two-phase system is coxnprised of an 
aqueous phase consisting of a concentrated alkali hydroxide solution (e.g., 
50% aqueous soditmi hydroxide) , an organic phase comprised of an inert 

35 water- immiscible organic solvent, and an appropriate catalyst. A 

solid-liquid system consists of a powdered alkali hydroxide /alkali 
carbonate suspended in an organic solvent and catalyst. 

The reaction is effected by slowing adding the alkylating agent to a 
PTC system containing the compound of Formula I until the alkylating agent 

40 is 10 to 50% in excess. The reaction mixture is kept at reflux until the 

reaction is con^lete. The mixture is then cooled to room temperature and 
the product is isolated by conventional methods. Suitable organic solvents 
include benzene, toluene, and the like, i^ropriate catalysts include 
alumina coated with potassim fluoride and quaternary ammonium sxilfates 
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Buch as tetra-23-butylaxnmoniuni hydrogen sulfate and 

tricaprylylmethylaimnonium chloride. The allcylation o£ a compbund of 
Foxnula Kb) in which is hydrogen is described in Example 10. 

Compounds of Formula I in which is a group of Fozmula (b) and R' is 
. (CHj)aNHC(0)R*\ - {C^) i^SOiJf}*, - (CH2)2NHSOjNR*^** or - (CHj) jNHC (0)NR*^R'* 
(herein R'^ and R*^ are as defined in the Summary of the Invention) can be 
prepared by alkylating a cooipound of Formula I in which R^ is hydrogen vi^ 
a compaond of the formula X-R^* in which X is azacycloprop-l-yl and R'' is - 
C(0)R% -SOjR**, -SOjNR^^R'* or -C(0)NR*^R*^. The allcylation is carried out in a 
suitable solvent (e.g.# THF) at 0 to 20^C. The preparation of a compound 
of Formula Kb) in ^ich R^ is 2- [ (methyl sulfonyl) amino] ethyl is described 
in Example 11. 

A method for making cospounds of Formula I in which R^ is hydrogen 
and R^ is a group of Formula (a) is depicted by the following Reaction 
Scheme ZZ: 



REACTION SCHEME IZ 




4. NMt*!* 

5. DCPtOTCCTION 



in which P is a protective group, R*' is halo or hydroxy, R'* is halo and L 
is a leaving group and each n, rS R^ R^ and R^ are as defined in the 
Siumary of the Znvention. 

The conqpoundB of Formula Z in irtiich R^ is hydrogen and is a group 
of Formula (a) (Formula ZV) can be prepared by a process which cozr^rises 
reacting a coxnpound of Formula V with a confound of Formula VZ; alkylating 
with a ccnipound of the formula L-R^; reacting with a conpound the formula 
HRRV, or the N-oxide thereof; and removing the protective group. 

The reaction between the compound of Formula V and the ccmqpotjnd of 
Formula VI is carried out in the presence of a Ijewis acid (e.g., aluminttm 
chloride (AlCl)) , boron trifluoride, hydrogen fluoride, phosphosporic acid, 
etc., preferably AlCls) and in a suitable solvent (e.g., ethylene 
dichloride (EDC) , methylene chloride, carbon disulfide, etc., preferably 
EDO to form a 2-hydroxyphenylalkanone. 

Allcylation of the 2-hydroxyphenylalkanone with the compound of the 
formula h'Tf is carried out in the presence of potassium carbonate in a 
suitable solvent (e.g., methyl ethyl ketone (MEK) , OMF, ethanol, THF, etc.. 
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preferabXy MBK) at 40 to 200 •C. The reaction with the compound of the 
formula HNRV is carried out in a suitable solvent (e.g., DMF, ethanol, 
THF, toluene, etc., preferably DMF) at 40 to 200«C. Deprotection can be 
carried out by any means that selectively removes the protective group. 
5 The preparation of a compound of Formula 1(a) by the above process is 
described in Exanple 4. 

The con^jounds of Formula VI are either available commercially 
(e.g., 5-chlorovaleric acid and 5-chlorovaleryl chloride) or can otherwise 
be readily prepared by halogenation of the corresponding alkanoic acid. 

10 The W-acetyl-halo-S-methoxyanilines of Formula V are either commercially 

available or can otherwise be obtained from W-acetyl-3-metho3cyaniline. For 
example, a con^DOund of Formula V in which R' is brOTiide can be prepared by 
reacting W-acetyl-3-methoxyaniline with bromine in a suitable solvent 
(e.g., dichloroethane) . 

15 The contpounds of the formula HNR*R* (e.g., amines such as 

dimethylamine, diethylamine, diprop-l-ylamine, etc., and azacycloallcanes 
such as pyrrolidine, piperidine, pyrrolidine, mozpholine, 
4-phenylpiperidine, 4-methylpiperidine, etc.) are known and available 
commercially or otherwise can be synthesized by methods known to those of 

20 ordinary skill in the art. 

In variations upon Reaction Sdheme II, compounds of Formula I may be 
prepared by reacting, in the presence of a l«ewis acid, a conqaound of 
Foxmula V with a compound of Formula VI; reacting with a compound of the 
formula HKR^*, or the N-oxide thereof; alkylating with a con?>ound of the 

25 formula L-R\* and removing the protective group; or by reacting a compound 

of Formula VI with a con?)ound of the formula HNR^R*, or the oxide thereof; 
reacting, in the presence of a Lewis acid, with a compoiind of Formula V; 
alkylating with a cootpound of the formula L-R'; and removing the protective 
group. 

30 

A method for making confounds of Formula I in which is a group of 
Formula (b) wherein g is 2 and is hydrogen is depicted by the following 
Reaction Scheme III; 



35 



REACTION SCHEME III 
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VIII 5. DCMYDRATION VII 

4. HVOaOQCN&TIOII 



5 



10 in which R^, R' and R' are as defined in the Summary o£ the Invention. 

Compounds of Poxmula I in vhich is a group of Formula (b> wherein 
p is 0, q is 2 and R'' is hydrogen can be prepared by a process which 
con^riaes reacting a coopound of Formula VZII with a coxnpo\md of Pomula IX 
to give a 3 -pyridin-4-yl-3-hydroxy-propan-l-one derivative, dehydrating the 

15 3-hydroxyprppan-l*one to give a 3-pyridin-4-ylpropen-l-one derivative, and 

then hydrogenating to give the corresponding 3-piperidin-4-yl-propan-l-one. 
The reaction between the conipounds of Fonmilae VIII and IX is carried out 
in the presence of a strong base (e.g., lithi\im diisppropylamide) in a 
suitable solvent (e.g., THF) at -50 to 50*C. Dehydration of the 

20 3*hydroxypropan-l*one is carried out by standard methods 

(e.g., acid*catalyzed dehydration). If the reaction betureen the compound 
of Formulae VIII and IX is carried out in the presence of potassium 
hydroxide, the dehydration occurs spontaneously and the reaction proceeds 
to the 3-pyridin-4*yl*2*propen*l-one in a single step. 

25 Hydrogenation of the 3-pyridin-4-yl-2-prppen*l-one is carried out by 

with an appropriate catalyst (e.g., 5% rhodium -alumina, 10% palladium on 
caurbon, platinum dioxide, palladium dihydroxide, etc.) in a suitable 
solvent (e.g., acetic acid, ethanoX, DMF, THF, etc.) at 5 to 60 psi and 
requires 1 to 48 hours. The preparation of a ccopound of Formula Kb) by 

30 the process characterized above is described in Exaanple 7. 

Alternatively, hydrogenation of the 3-pyridin-4-yl-2-propen-l-one is 
carried out by (i) hydrogenating the 2 -propen-i-one until conversion to the 
corresponding 3-pyridin-4-ylpropan*l-one is coinplete, (ii) optionally 
al3cylating the propan-l-one with a coopound of the formula L-lP or X-R^' 

35 (wherein R^ and R^* are as defined above), and then (iii) continuing 

hydrogenation to give the corresponding 3-piperidin-4-ylpropan-l-one. 
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Hydrogenation of the prppenone to the 3-pyridin-4-ylpropan-l-one is carried 
out with an appropriate catalyst (5% palladium on carbon, 20% palladium 
hydroxide, etc.) in a suitable solvent (e.g.« THF, acetic acid, DMF, 
ethanol, etc.) at 5 to 60 pei and requires 1 to 48 hours. The preparation 
5 of a confound of Formula Kb) in which is 3- (4-methoxyphenyl)prop-l-yl 

is described in Exan^le 13. 

The optional reaction with the compoxind of the formula L-R** or X-R^' 
is carried out as described above £or the alicylation of confounds of 
Formula Z in which R* is a group of Formula (b) and JC is hydrogen. 
10 Hydrogenation of the 3-pyridin-4-yl-propan-l-one is carried out by with an 
appropriate catalyst (e.g., 5% rhodium -alimiina, 10% palladium on carbon, 
platinum dioxide, palladium dihydroxide, etc.) in a suitable solvent 
(e.g., acetic acid, ethanol, DMF, THF, etc.) at 5 to 60 psi and requires 
1 to 48 hours. 

15 The confounds of Ponmila VIII can be prepared by methylation of the 

corresponding N-methoxy-N-methylbenzamide. The methylation is carried out 
by reacting the JV-methoxy-nr-methylbenzamide with methylating agent 
(e.g., methyllithium, methyl magnesium bromide, etc.) in a suitable solvent 
(e.g., THF, ether, etc.) at -20 to 20**C and requires 1 to 24 hours. The 

20 preparation of a cospound of Formula VZIZ in which R' is chloro and R^ is 

methoxy is described in Bxan^le 5. 

Alternatively, compounds of Formula VIXI in which R^ and R' together 
are ethylenedioxy can be prepared by halogenating a protected derivative of 
4*-amino-2i,3*-ethylenedioxyacetpphenone and then deprotecting . The 

25 halogenation can be carried out by reacting the acetophenone with a 

halogenating agent (e.g., J^-chlorosuccinimide, chlorine, etc.) in a 
suitable solvent (e.g., DMF, acetonitrile, etc.) at -20 to BO^C and 
requires 1 to 24 hours. Deprotection can be carried out with base (e.g., 
sodium hydroxide and the like) in a suitable solvent (e.g., methanol and 

30 the like) . 

The 4* -amino-2 * ,3 ' -ethylenedioxyacetophenone can be prepared by 
reacting 5* , 6 * -dichloro-2* ,3 ■ -ethylenedioxyacetophenone with fuming nitric 
acid to give 5* , 6' -dichloro-2 * ,3 * -ethylenedioxy-4 * -nitroacetpphenone and 
then reducing. The reaction with the nitric acid is carried out at 

35 0 to 25 ®C and requires 0.5 to 2 hours. The reduction is carried out in the 

presence of catalyst (e.g., 10% palladium on carbon) in a suitable solvent 
(e.g., ethanol, acetic acid, ethyl acetate, etc.) at room temperature and 
requires 1 to 24 hours. Protection of the 4 * -amino- 

2* ,3' -ethylenedioxyacetophenone can be effected by reacting with a suitable 
40 protecting agent. For example, 2* ,3* -ethylenedioxy- 

4 (methylcarbonylamino) acetophenone is prepared by reacting the 
unprotected acetophenone with acetic anhydride in pyridine. The reaction 
with the acetic anhydride is carried out at 0 to 30«C and requires 
1 to B hours. 
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The 5'«6*-dichloro-2>,3*-ethyIenedioxy-4'-nitroacetophenone can be 
prepared by chlorinating 1,4-benzodioxane to give 6,7-dichloro-l,4- 
benzodioxane and then acetylating. The chlorination can be carried out by 
treating the benzodioxane with chlorine gas in acetic acid at 0 to 20^C and 
requires 1 to 8 hours. The acetylation can be effected by reacting the 
6,7-dichloro-1^4-benzodioxane with acetyl chloride in the presence of a 
Levis acid in a suitable solvent (e.g., 1,2-dichloroethane, carbon 
disulfide, nitrobenzene, etc.) at 20 to 40^C and requires 24 to 46 hours. 

A method for making ccanpounds of Formula I in which is a group of 
Formula (a) is depicted by the following Reaction Scheme ZV: 



< 

REACTION SCHEME IV 

0 




Zll 



in which each P is a protective group and R^ R^, R^, R^ and R* are as 
defined in the Summary of the Invention. 

Confounds of Ponmila Z in %rtiich R'* is a group of Formula (a) can be 
prepared by a process which comprises treating a confound of Formula XI 
with magnesium to give a Grignard reagent, reacting the Qrignard reagent 
with a compound of Formula XZZ to give the corresponding protected (C4. 
«)allcanone, deprotecting and then reacting the uxq>rotected alkanone with a 
compound of the formula MHR^^. 

The treatment with the magnesium is carried out by adding the 
compound of Fonmila XZ under nitrogen to a suspension of magnesium in a 
suitable solvent (e.g., THF, diethyl ether, etc.) at a rate such that the 
liberation of heat is controlled and then allowing the reaction to proceed 
at 20 to 25 for 1 to 2 hours. The reaction with the Grignard reagent is 
carried out by cooling a solution of the compound of Formula XZI in a 
suitable solvent (e.g., THF, diethyl ether, etc.) to between *10 and -20'*C, 
preferably to approximately -15^C and then adding the suspension containing 
the Grignard reagent, cooled to approximately the same ten^erature, and 
allowing the reaction to proceed at 0 to 15 preferably at approximately 
lO^C, for 1 to 2 hours. 

Deprotection can be effected by any means which removes the 
protective group and gives the desired unprotected alkanone in good yield. 
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The reaction with the unprotected alkanone is carried out under nitrogen 
with 3 to 6 equivalents, preferably 3 to 4 equivalents^ of NHrV in a 
suitable solvent (e.g., DMF, NMP, etc.) at 55 to 85«»C, preferably at 55 to 
BO^C, and requires 4 to 8 hours. The preparation of a compound of 
5 Formula I by the process characterized above is described in Example 14. 

Compounds of Formula XIX can be prepared by reacting a compound of 
Formula III with a suitable protecting agent. A detailed description of 
the techniques applicable to protective groups and their removal can be 
found in T.W. Greene « Protective Groups in Organic Synthesis, John Wiley & 

10 Sons, Inc. 1981. For example, compounds of Formula XII in which the 

protective groups are trimethylsilyl can be prepared by reacting a compound 
of Formula III with chlorotrimethylsilane . The reaction is carried out in 
the presence of strong base (e.g., tert-butylmagnesium chloride, lit hi um 
bis (trimethylsilyl) amide (LiKMDS) , etc.) xinder nitrogen in a suitable 

15 solvent (e.g., THF, ether, etc.) at -15 to 15"C, preferably at 

approximately lO^'C, and requires 15 to 30 minutes. Deprotection of a 
compound of Formula XII in which the protective groups are trimethylsilyl 
can be effected with acid (e.g., hydrochloric acid, trifluoroacetic acid, 
etc.) . 

20 A method for making confounds of Formula Z in whidh A* is a group of 

Formula (a) is depicted by the following Reaction Scheme V: 



REACTION SCHEME V 

0 




KIM 



in n^ich each P is a protective group and R', R', R^, R^ and R^ are as 

35 defined in the Sunaiary of the Invention. 

Compounds of Formula I in which is a group of Formula (a) can be 
prepared by reacting the acid addition salt of a corresponding conqDound of 
Formula II (Formula II (a) ) with a compound of Formula XIII in the presence 
of a strong base (e.g., LiKHDS, sodium bis (trimethylsilyl) amide, lithium 

40 diisppropylamide, preferably LiHMDS) and then deprotecting . The reaction 
between the con^owds of Formulae 11(a) and XIV can be carried out by 
cooling a mixture containing the compound of Formula 11(a) in a suitable 
solvent (e.g., THF, ethylene glycol dimethyl ether, diethyl ether, etc.) to 
betmen 10 and 30*C, preferably to approximately 15*C; adding a minimum of 
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3 equivalents of the strong base and allowing O.S to 2 hours at 10 to 30^C, 
preferably at approximately 20^C; cooling the mixture to between 
0 and 10 '^C, preferably to approximately S^C; and then adding the con?3ound 
of Formula XIII and allowing the reaction to proceed at 40 to 55^C for 
approximately 4 hours. Deprotection can be effected by any means which 
removes the protective group and gives the desired uz^rotected product in 
good yield, A suitable protective groxjp for the compound of Formula XIII 
is trimethylsilyl which can be readily removed with acid. The preparation 
of a compound of Formula I by the process characterized above is described 
in Bxasple 15. 

Compounds of Formula XIII can be prepared hy reacting a corresponding 
benzoic acid with methanol in the presence of thionyl chloride and then 
adding the protective groups. The reaction with the benzoic acid is 
carried out at 0 to 25^C, preferably at approximately 15*C, and requires 1 
to 4 hours. The protection can be carried out with chlorotrimethylsilane 
in the presence of strong base (e.g., cert-butylmagnesium chloride, LiHMDS, 
etc.) in a suitable solvent. 

Additional Processes: 

Compounds of Formula I in which is (C^) allcyloxy or 
phenyl (C|^) alkylos^ can be prepared by demethylating a conpound of 
Formula I in which is methoxy, and then allcylating with a compound of 
the formula L-R'' in which R^ is (C»^)allcyl or phenyl (C,^) alJcyl (wherein the 
phenyl is optionally substituted with* one to three sxabstituents 
independently selected from halo, hydroxy, (CJalkyI, (C,^) alkyloxy, nitro, 
amino, aminocarbonyl , (CM)alkylamino, di (CM)allcylamino, (CiJalkanoylamino 
and 3,4*methylenedioxy) . The demethyXation is carried out by standard 
methods with an appropriate demethylating agent (e.g., boron tribromide, 
boron trichloride, etc.) and in an aprotic solvent (e.g., methylene 
chloride, dichloroethane, etc.) or with acid (e.g., aqueous hydrobromic 
acid) to form the corresponding 2- hydro3eyphenylal)can-l- one. The alkylation 
is carried out in the presence of potassium carbonate in a suitable solvent 
(e.g., methyl ethyl )cetone (UEK) , DMF, ethanol, THF, etc., preferably MER) 
at 40 to 200®C. The preparation of a compound of Formula I by the above 
process is described in Exaxnple 12. 

The confounds of Formula I wherein p is 1 (conpotinds of Formula I in 
the N-oxide form) can be prepared by oxidizing a conpound of Formula I in 
which p is 0. The oxidation is carried out at a reaction tenperature of 
approximately O^C with an appropriate oxidizing agent and in a suitable 
inert, organic solvent. Suitable oxidizing agents include hydrogen 
peroxide or peroxy acids such as trif luorpperacetic acid, permaleic acid, 
perbenzoic acid, peracetic acid, and m-chloroperoxybenzoic acid. Suitable 
solvents include halogenated hydrocarbons, e.g., methylene chloride, and 
alcohols. Alternatively, the confounds of Formula I \dierein p is 1 may be 
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10 



15 



20 



25 



30 



35 



prepared using If-oxide derivatives o£ the starting materials or 
intermediates. 

Compounds of Formula I in which p is 0 can be prepared by reducing a 
confound of Formula I wherein p is 1. The reduction is csirried out under 
standard conditions with an appropriate reducing agent in a suitable 
solvent. The mixture is occasionally agitated while the reaction 
temperature is gradually increased over a range of O^C to 80*C. 
/^rppriate reducing agents include sulfur « sulfur dioxide, 
triazylphosphines (e.g.« triphenylphosphine) , alScali borohydrides 
(e.g., lithium borohydride, sodium borohydride, etc.), phosphorus* 
trichloride and tribromide. Suitable solvents include acetonitrile, 
ethanol or aqueous dioxane. 

CoiRpoundB of Formula I may be prepared as pharmaceutically acceptable 
acid addition salts by reacting the free base forms of a compound of 
Formula Z with a pharmaceutically acceptable inorganic or organic acid. 
Alternatively, the pharmaceutically acceptable base addition salts of 
confounds of Formula I may be prepared by reacting the free acid forms of 
campounds of Formula I with pharmaceutically acceptable inorganic or 
organic bases. Inorganic and orgomic acids and bases suitable for the 
preparation of the pharmaceutically acceptable salts of cos^unds of 
Formula I are set forth in the definitions section of this application. 
Alternatively, the salt forms of the compounds of Formula Z may be prepared 
using salts of the starting materials or intermediates. 

The free acid or free base forms of the compounds of Formula I can be 
prepared from the corresponding base addition salt or acid addition salt 
form. For exan^le, compounds of Formula Z in an acid addition salt form 
may be converted to the corresponding free base by treating with a suitable 
base (e.g., ammonium hydroxide solution, sodium hydroxide, etc.). 
Confounds of Formula Z in a base addition salt form may be converted to the 
corresponding free acid by treating with a suitable acid (e.g., 
hydrochloric acid, etc) . 

In summary, the processes for preparing the coiif>oimd6 of this 
invention are: 

(A) for the preparation of a conpoxind of Formula I, reacting, in the 
presence of a strong base, a coopound of Formula IZ: 



or the protected derivative thereof, in which R* is as defined in the 
Stmnnary of 



0 




H 



I I 
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the Invention; with a con^^ound of Formula III: 



0 




10 in which each R\ R? and are ae defined in the Summary of the Invention; 

acidifying; decarboxylating; and when neceesary removing any protective 
groups; or 

(B) for the preparation of a conipound of Formula I in which is 
hydrogen and R^ is a group of Formula (a) , reacting, in the presence of a 
15 Lewis acid, a contpound of Fonmila V: 



20 




25 



30 



in which P is a protective group and R' is halo, with a compound of 
Formula VI: 



0 



in which R*' is halo or hydroxy and R** is halo and n is 3, 4 or 5; 
alkylating with a compoimd of the formula L-R^ in which L is a leaving 
group and R' is as defined above; reacting with a compound the formula 
HNR^S or the oxide thereof, in which R^ and R* are as defined above; and 
35 deprotecting; or 
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(C) for the preparation of a compound of Formula I in which is a group 
of Formula (b) wherein p is 0 and q is 2« reacting a C(»pound of 
Formula VIII: 




VI 1 1 

in idiich and R' are as defined in the Summary of the Invention; with 

a compound of Formula IX: 




IX 

in i^ich R^ is as defined in the Summary of the Invention; dehydrating; and 
then hydrogenating; or 

(D) for the preparation of a compound of Formula I in which R' is a group 
of Formula* (a), treating a compound of Formula XI: 

Br;. ^Cl 
XI 

in which n ie as defined in the Summary of the Invention , with magnesium to 
give a corresponding Grignard reagent, reacting the Grignard reagent with a 
compound of Formula XII: 




in which each P is a protective group and R\ R' and R' are as defined in 
the Summary of the Invention, deprotecting and then reacting with a 
compound of the formula NHR^^; or 
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(E) for the preparation of a cos^und of Formula I in which is a group 
of Formula (a) , reacting^ in the presence of a strong base, a cosnpound of 
Formula II (a) : 

0 

KO^{CKj)^ 

in vhich and is as defined in the Stimmary of the Invention, with a 
cosnpound of Formula XIII: 



0 




in ^ich each P is a protective grovp and R\ R^ and R' are as defined in 
the Sunsnary of the Invention; or 

(F) optionally alkylating a coo^pound of Formula Z in which R** is a group 
of Formula (b) and R'' is hydrogen with a compound of the formula L-R* in 
which L is leaving group and R* is (Cj^lalkyl, (C^t) a^l^enyl , phenyl (Cm) alkyl 
(wherein the phenyl is optionally substituted with one to three 
eubstituents independently selected from (Cm) allcyloxy , methylenedioxy, 
ethylenedioxy or halo) or L-(CH2),R'' (wherein s and R'^ are as defined in the 
Sximmary of the Invention) to give a compoiuid of Formula Z in which R^ is a 
group of Formula (b) wherein r' is not hydrogen; or 

(6) optionally allcylating a confound of Formula I in which R^ is a group 
of Formula (b) and R' is hydrogen with a compound of the formula X-R^ in 
which X is azacyclpprop-l-yl and R" is -C(0)R'\ -SOjR", -SO^NR'-R** or - 
CONR'^^^ (wherein R'^ and R*^ are as defined in the Summary of the Invention) 
to give a compound of Formula I in which R^ is a group of Formula (b) 
wherein R' is -CHjCH2NHC(0)R", -CHjCHjNHSOjR'*, -CHjCHiNHSO^'^R" or 
-CH2CH3NHCOlm'^*^• or 

(H) optionally demethylating a cca^ound of Formula I in which R' is 
methoxy, and then alkylating with a compound of the formula L-R^ in which 
R^ is (C2-«>alkyl or phenyl (Cm) alkyl (wherein the phenyl is optionally 
substituted with one to three substituents independently selected from 
halo, hydroxy, (CM)alkyl, (CM)alkyloxy, nitro, amino, aminocarbony 1 , 
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10 



15 



(CM)alJcylamino, di(CM)al)cylainino, (C^) alkanoylamino and 
3,4*methylenedioxy) to give a compound of Formula I in which 

is (C^4) alkyloxy or phenyl (C,^) alky loxy (wherein the phenyl is optionally 
substituted as defined in the Summary of the Invention) ; or 
(I) optionally oxidizing a conqpound of Formula I in which p is 0 to give 
a compound of Formula I in which p is 1; or 

CJ) optionally reducing a compound of Formula I in which p is 1 to give a 
cos^ound of Formula I in which p is 0; or 

(K) qptionally reacting the corresponding non-ealt form of a compound of 
Formula 1 with a pharmaceutically acceptable inorganic or organic acid or 
base to give a pharmaceutically acceptable salt; or 

CD optionally reacting the corresponding acid addition salt or base 
addition salt form of a conpound of Formula I with a suitable base or acid, 
respectively, to give the free acid or free base. 



In any of the above last step processes, a reference to Formulae I, 
II, II (a). III, IV, V, VI, VII, VIII, IX, X, XI, XII and XIII refers to 
such formulae wherein R', R*, R^, R\ and r' are as defined in their 
broadest definitions set forth in the Summary of the Invention, with the 
20 processes applying particularly well to the presently preferred 

embodiments. 

Examples: 

25 BZAHPLB 1 

3 - [1- ( cert-Butoxyca^onyl) piperidin*4 -yl] propionic acid 

The following is the preparation of a protected derivative of a 
30 conpowd of Formula II in which R^ is a group of Formula (b) wherein q is 

2. 

Step (a) 

4-Hydroxymethylpiperidine (27.0 g, 262 mmol) and 
35 di- tert-butyldicarbonate (51,2 g, 235 mmol) were dissolved in THF (300 ml.) 

and the solution was stirred 12 hours at room temperature. The mixture was 
concentrated xn vacuo and the residue was dissolved in ether. The ether 
solution was washed with water and then with brine, and dried over sodium 
sulfate. Evaporation of the solvents gave a residue (51.0 g) as an oil. 
40 The oil residue was dissolved in pyridine (200 mL) and the solution 

was cooled to O^C. p-Toluenesulfonyl Aloride (47.5 g, 250 mmol) was then 
added to the solution and the mixture was stored at 5*C for 12 hours. The 
mixture was poured into water and extracted into ethyl acetate. The ethyl 
acetate extract was washed with 5% KCl, with water, and then with brine. 
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.The ethyl acetate was then dried over sodium sulfate and then evaporated. 
Cr/8tallization from ethyl acetate -hexane gave 1- ( tert-butoxycarbonyl) - 
4- Cip-tbluenesulf onyloxy) methyl] -piperidine (50 g, 136 mmol) « m.p. 71-72<'C. 

5 Step (b) 

Diethyl xnalonate (10.4 g, 65 mmol) was added to a solution of sodium 
ethoxide (4.42 g, 65 mmol) in ethanol (75 mL) . 1- ( tert-Butoxycarbonyl) - 
4- [ (p-toluenesulf onyloxy) methyl] piperidine (25 g, 68 mmol), prepared as in 
Exaxi^le 1, Step (a) , was added and the mixture was heated at reflux for 

10 4 hours. The mixture was cooled and partitioned between ethyl acetate and 

water. The ethyl acetate layer was separated, washed with water and then 
brine, dried over sodium sulfate, and evaporated. Purification of the 
residue by silica gel chromatography (25% ethyl acetate -hexane) gave 
1- (tert-butoxycarbonyl) *4- [2, 2-di (ethoxycourbonyl) ethyl] piperidine (16 g, 

15 45 mmol) as an oil. 

Step (c) 

1- (tert-Butoxycarbonyl) -4 - [2,2-di (ethoxycarbonyl) ethyl] piperidine 
(12.2 g, 34 mmol), prepared as in Exasple 1, Step (b) , and potassium 

20 hydroxide (4.2 g, 75 mmol) were combined in ethanol (10 mL) , THF (20 mZi) , 

and water (50 nL) and the mixture was heated at reflux for 3 hours. The 
mixture was cooled and washed with ether, acidified with sulfuric acid, and 
extracted into ether. The ether was dried over sodium sulfate and 
evaporated. Crystallization of the residue from ether gave 

25 1- (tert-butoxycarbonyl) •4- (2, 2-di(carbo9^)ethyl]piperidine (8.5 g, 28 mmol) 

which was heated in an oil bath to 165 «C until evolution of CO, ceased 
(approximately 10 minutes) . The residue was cooled and upon 
crystallization gave 3- [l* ( tert*butoxycarbonyl)piperidin*4-yl]prppionic 
acid (7.2 g, 28 mmol), m.p. 81-83*C. 



30 
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EZAMPXiB 2 

JT-Me thoxy * N* methyl - 4 - amino - 5 - chloro - 2 -ma thozybenzamide 

5 The following is the preparation of a coinpound of Formula III in 

which R' is chloro and 1^ is methoxy. 

4-Amino-5-chloro-2-methoxybenzoic acid (10.1 g, 50 mmol) was 
dissolved in OMF (50 mL) . Carbonyldiimidazole (8.9 g, 55 mmol) was added 

10 to the solution and the mixture was stirred for 15 minutes. Triethylamine 

(7 mL, 5.1 g, 50 mmol) and If^O-dimethylhydroxylamine hydrochloride (6.3 g, 
65 mmol) were added and the mixture was stirred for 12 hours. The mixture 
was then diluted with mter and extracted into ethyl acetate. The ethyl 
acetate extract was washed with 5% HCl, with water, and then with brine. 

15 The extract was dried over soditam sulfate and then evaporated. 

Crystallization from ethyl acetate gave J^- methoxy-^- methyl -4 -amino- 5 - 
chloro- 2 -methoxybenzamide (10 g, 41 mmol), m.p. 134-135«C. 

\ SZAKPLB 3 

20 

X* <4-Jkmino-5*ehloro-2-methojEyphenyl) - 
3- (l-piperidin-4-yl)propaa-l-o&e 

The following is the preparation of a compound of Formula I in ^^ch 
25 is chloro, 1^ is methoxy, R'* is a group of Formula (b) in which p is 0, 

q is 2, and R' is hydrogen. 

Step (a) 

3- [1- (tert-Butoxycarbonyl)piperidin- 4 -yl) propionic acid (4.6 g, IB 
30 mmol), prepared as in Exan^le 1, was dissolved in HMPA (10 mL) and TKF (10 

mil) , and this solution was added to a -20^ solution of lithium 
diisopropylamide (60 mmol) . The mixture was warmed to O'^C, stirred for 30 
minutes, and then cooled to -40«C. iy-Methoxy-ir-methyl-4-amino-5-chloro- 
2-methoxi^n2amide (4.9 g, 20 mmol), prepared as in Example 2, was 
35 dissolved in HMPA (10 niL) and THF (10 mL) and this solution was added to 

the mixt\xre. The mixture was allowed to warm to O^C over 1 hour, then 
diluted with water, washed with ether, acidified with hydrochloric acid, 
and extracted into methylene chloride. The methylene chloride extract was 
concentrated in vacuo and the residue was heated in an oil bath to 140^0 
40 for 30 minutes. The mixture was cooled, partitioned between water and 

ethyl acetate. The ethyl acetate layer was separated, washed with 
5% sodium hydroxide and then brine, dried over sodium sulfate, and 
evaporated. Ptirif ication by silica gel chromatography (40% ethyl 
acetate-hexane) gave i- (4-amino-5-chloro-2-methoxyphenyl) - 
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3- tl- (tert-butoxycarbonyl)piperidin-4-ylJ -propan-l-one (1.5 g, 3.8 mmol) , 
m.p. 133-134*C. 

Step (b) 

1- <4-Amino-5-chloro-2-methoxyphenyl) -3- (1- ( tert-butoxycarbonyl) - 
piperidin-4-yl]prppan-l-Qne (1.5 g, 3.8 xnniol) was dissolved in methylene 
chloride (20 mL) and trif luoroacetic acid (5 mL) was added to the solution. 
After 30 minutes the solution was washed with aqueous ammonium hydroxide, 
and dried over sodium sulfate. Evaporation of the solvents gave 
1- (4-amino-5-chloro-2-methoxyphenyl) -3- (piperidin-4-yl) -prppan-l-one (l.l 
g, 3.8 mmol), m.p. 136-140«C. 

EUMPLB 4 

1- (4-Amino*S-chloro-2"methoxyphenyX) - 
5* (piperidin»l-yl)pentan-l-one 

The following is the preparation of a conqpound of Formula Z in which 
R* is chloro, is methoxy, and R* is a group of the Formula (a) wherein 
n is 4, p is 0, and and R* together are piperidin-l-yl . 

Step (a) 

l\7-Acetyl-2-chloro-5-methoxyaniline (10.0 g, 50 mmol) « aluminum 
chloride (13.3 g, 100 mmol), and 5-chloropentanoyl chloride (11.7 g, 
75 mmol) were combined in ethylene dichloride (100 mZ.) and the mixture was 
stirred at room temperature and under nitrogen for 7 days. The mixture was 
then poured onto crushed ice and extracted into methylene chloride. The 
methylene chloride extract was washed with water and then dried. The 
solvent was evaporated in vacuo. Crystallization of the residue from ethyl 
acetate/hexane gave 1- (4-acetylamino-5-chloro-2-hydroxyphenyl) - 
5-chlorqpentan-l-one (10.18 g, 35.1 mmol), m.p. 126-128«C. 

Proceeding as in Exanple 4, Step (a), but replacing 1,5-dichloro- 
pentan-l-one with 4 • chlorobutyryl chloride, gave 1- (4-acetylamino-5-chloro- 
2-hydroxyphenyl) -4-chlorobutan-l-one, m.p. 103-106*C. 

Proceeding as in Bxainple 4, Step (a), but replacing 1,5-dichloro- 
pentan-l«one with 1,5-dibromppentan-l-one and N-acetyl-2-chloro- 
5-methoxyaniline with J^-acetyl-2-bromo-5-methoxyaniline, gave 
1* (4-acetylamino-5-broroo-2-hydroxyphenyl) -5-bromopentan-l-one. 

Step (b) 

1- (4-Acetylamino-5-chloro-2-hydroxyphenyl) -5-chloropentan-i-one (1.07 
g, 3.5 mmol), potassium carbonate (1.38 g, 10.0 mmol) and iodomethane (0.62 
mL, 10.0 mmol) were combined in methyl ethyl ketone (20 mL) and stirred at 
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reflux teoiperature for 4 hours, 15 minuteB. The mixture was partitioned 
between ethyl acetate and water. The ethyl acetate layer was separated, 
washed in brine, dried over sodium sulfate, and then evaporated to leave a 
solid residue. Crystallization of the residue from ethyl acetate -hexanes 
5 gave l- (4-acetylamino*5-chloro-2-methoxyphenyl) -5-chloro-pentan-l-one 

(0.720 g, 2.37 mmol), m.p. 98-100«C. 

Proceeding as in Exanple 4, Step (b) , but replacing 1- (4-acetylamino- 
5-chloro-2-hydroxyphenyl) -5-chloropentan-l-one with I- (4-acetylainino-5- 
10 chloro-2-hydroxyphenyl) -4-chlorobutan-l-one, gave 

1- (4-acetylamino-5-chloro-2-methoxyphenyl) -4-chlorobutan-l-one as an oil. 

Proceeding as in Example 4 , Step (b) , but replacing iodomethane with 

4 - me thoxybenzyl chloride, gave 1- t4-acetylamino-5-chloro- 
2- <4-methoxybenzyloxy) -phcnyll -5-chloropentan-l-one, m.p. 147-149*C. 

15 Proceeding as in Example 4 , Step (b) , but replacing iodomethane with 

3.4- dimethoxybenzylchloride, gave 1- t4-acetylamino-5-chloro- 
2- (3,4-dimethoxy-benzyloxy)phenyll -5-chlorppcntaa-l-one, m.p. 147«C. 

Proceeding as in Example 4 , Step (b) , but replacing iodomethane with 

3.5- dimethoxybenzylchloride, gave 1- l4-acetylamino-5-chloro- 

20 2» (3,S-dimethoxy-benzyloxy)phenyl) -5-chlorppentan-l-one, m.p. 135-137«C. 

Proceeding as in Example 4, Step (b) , but replacing iodomethane with 
3, 5- dime thoxybenzyl chloride and 1- (4-acetylamino-5-chloro-2-hydroxyphenyl) - 

5- chloropentan-l-one with 1- (4-acetylamino-5-bromo-2*hydroxyphenyl) - 
5-bromo-pentan-l-one, gave 1- [4-acetylamino-5•bromo- 
25 2- (3,5-dimethoxybenzyloxy)phenyl] -5-bromopentan-l-one. 

Proceeding as in Exantple 4 , Step (b) , but replacing iodomethane with 
3, 4 -methyl enedioxybenzyl chloride, gave 1- l4-acetylamino-5-chloro- 
2- (3,4-methylenedioxybenzyloxy)phenyl] -5-chloropentan-l-one, m.p. 132- 
134»C. 

30 Proceeding as in Exantple 4, Step (b) , but replacing iodomethane with 

2- (4-methoxyphenyl) -1-iodoethane, gave 1- {4-acetylamino-5-chloro- 
2- [2- (4-methoxyphen)ethoxy]phenyl} -S-chloropentan-l-one, m.p. 10B-110»C. 

Proceeding as in Exan^le 4 , Step (b) , but replacing iodomethane with 
2 - (3 , 4 - dime thoxyphenyl ) • 1 - iodoe thane , gave 1 - { 4 • acetylamino- 5 - chloro- 
35 2- 12- (3,4-dimethoxyphen)ethoxy)phenyl}-5-chloropentan-l-one. 

Step (c) 

1- (4 -Acetylamino- 5 -chloro- 2 -methoxyphenyl) -5-chlorppentan-l-one 
(0.72 g, 2.26 mmol), sodium iodide (0.15 g, 0.1 mmol), and piperidine 
40 (1.72 g, 20 mmol) were combined in DMP (8.0 mL) and the mixture was heated 

to eO^^C for 4.5 hours. Water was then added to form a precipitate. 
Filtration gave 1- (4 -acetylamino- 5- chloro- 2 -me thoxyphenyl ) - 
5- (piperidin-l-yl)pentan-l-one (0.8 g, 2.18 mmol), m.p. 74-75«C. 
1- (4-Acetylamino-5-^loro-2-methoxyphenyl) • 
45 5- (piperidin-l-yl)pentan-l-one was dissolved in 2N hydrochloric acid 
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(25 mL) and the solution was stirred for 30 minutes. The solution was 
cooled in an ice bath to form a precipitate. The precipitate was collected 
by filtration and washed with water. Drying in a vacuum oven at 70<>C gave 
1- (4-amino-5-chloro-2-methoxyphenyl) -5- (piperidin-l-yl)pentan-l-one 
5 hydrochloride (0.65 g, 2 mmol), m.p. 220-221»C. 

Proceeding as in Exan?)le 4, Step (c) , but replacing 1- (4-acetylamino- 
5-chloro-2-methoxyphenyl) -5-chloropentan-l-one with 1- (4-acetylamino- 
5-chloro-2-methoxyphenyl) -4-chlor6butan-l-one and piperidine with 
10 diethylamine, gave i- (4-amino-5-chloro-2-methoxyphenyl) - 

4-diethylaminobutan-l-one hydrochloride, m.p. 145-150*C. 

Proceeding as in Exan^le 4, Step (c) , but replacing 1- (4-acetylamino- 
5-chloro-2-methoxyphe^yl) -S-chlorc^ntan-l-one with 
1- (4*acetylamino-5-dtiloro-2-methoxyphenyl) •4-chlorobutan-l-one and 
15 piperidine with pyrrolidine, gave 1- (4 -amino-5-chloro-2-methoxyphenyl) - 

4- (pyrrolidin-l-yl)butan-l-one hydrochloride, m.p. 221-224«C. 

Proceeding gb in Example 4. Step (c) , but replacing l- (4-acetylamino- 

5- chloro-2-methoxyphenyl) -5-chlorppentan-l-one with 

1- (4-acetylamino-5-chloro-2-methoxyphenyl) •4-chlorobutan-l-one, gave 
20 1- (4-amino-5-chloro-2-methoxy-phenyl) -4- (piperidin-l-yDbutan-l-one 

hydrochloride, m.p. 235-238»C. 

Proceeding as in Example 4, Step (c) , but replacing piperidine with 
dimethylamine, gave i- (4-amino-5-chloro-2-methoxyphenyl) -5-dimethylamino- 
pentan-l-one hydrochloride, m.p. 219-220*C. 
25 Proceeding as in Example 4, Step (c) , but replacing piperidine with 

diethylamine, gave i- (4-amino-5-chloro-2-methoxyphenyl) -S-diethylamino- 
pentan*l-one hydrochloride, m.p. 178-179«C. 

Proceeding as in Example 4, Step (c) , but replacing piperidine with 
di(prop-X-yl) amine, gave i- (4-amino-5-chloro-2-methoxyphenyl) -5-di(prop-l- 
30 yl) -aminopentan-l -one hydrochloride, m.p. 162-165«C. 

Proceeding as in Bxaaqjle 4, Step (c) , but replacing piperidine with 
pyrrolidine, gave 1- (4-amino-5-chloro-2-methoxyphenyl) -5- (pyrrolidin-l-yl) - 
pentan-l-one hydrochloride, m.p. 203-205'^C. 

Proceeding as in Exan^jle 4, Step (c) , but replacing piperidine with 
35 4-methylpiperidine, gave i- (4-amino-5-chloro-2-methoxyphenyl) -5- (4-methyl- 

piperidin-l-yl)pentan-l-one hydrochloride, m.p. 195-197«C. 

Proceeding as in Exan5>le 4, Step (c) , but replacing piperidine with 
4,4-dimethylpiperidine, gave l- (4-amino-5-chloro-2-roethoxyphenyl) - 
5- (4,4-dimethylpiperidin-l-yl)pentan-l-one hydrochloride, m.p. 239-241*C. 
40 Proceeding as in Example 4, Step (c) , but replacing piperidine with 

4-ethylpiperidine, gave i- (4-amino-5-chloro-2-methoxyphenyl) -5- (4-ethyl- 
piperidin-l-yDpentan-l-one hydrochloride, m.p. 197-198*C. 

Proceeding as in Example 4, Step (c) , but replacing piperidine with 
4- (prop- 1-yl) piperidine, gave 1- (4-amino-5-cShloro-2-methoxyphenyl) - 
45 5. 14- (prop-l-yl)piperidin-l-yllpentan-l-one hydrochloride, m.p. 212-213«C. 



wo 94/27965 



PCT/US94/05718 



-34- 

Proceeding as in Exasiple 4, Step (c) , but replacing piperidine with 

4- aininocarbonylpiperidine, gave 1- (4-amino-5-chloro-2-methoxyphenyl) • 

5- (4-a]ninocarbonylpiperidin-l-yl)pentaA-l-one hydrochloride « 
m.p. 230-235*C. 

5 Proceeding as in Example 4 , Step (c) , but replacing piperidine with 

4- hydroxypiperidine, gave l- (4-aminor5-chloro-2-methoxyphenyl) - 

5- (4-hydroxy-piperidin-l-yl)pentan-l-one hydrochloride, m.p. 205-207*»C. 

Proceeding as in Exainple 4 , Step (c) , but replacing piperidine with 
4-inethoxypiperidine, gave 1- (4-amino-5-chloro-2-niethoxyphenyl) - 
10 5- (4-inethoxy-piperidin-l-yl)pentan-l-one hydrochloride, m.p. 193-195«C. 

Proceeding as in Exaii^)le 4, Step (c) , but replacing piperidine with 
4 - (methyl Bulfonyl) aminopiperidine , gave 1 - (4 -amino- 5 - chloro- 

2- methoxyphenyl) -5- [4- (methylsulfonyl) aminppiperidin-l-yl]pentan-l-one 
hydrochloride, m.p. 245-246«C. 

15 Proceeding as in Example 4, Step (c) , but replacing piperidine with 

4- (methyl sulfonyDaminomethylpiperidine, gave 1- (4•amino-S-chloro- 
2-methoxy-phenyl) •S- [4- (methylsulfohyl)aminomethylpiperidin-l-yl]pentan-l- 
one hydrochloride, m.p. 231*232^C. 

Proceeding as in Example 4, Step (c) , but replacing piperidine with 
20 4-phenylpiperidine, gave 1- (4 -amino- 5 -chloro- 2-methoxyphenyl) -5- (4 -phenyl - 

piperidin-l-yl)pentan-l-one hydrochloride, m.p. 257-259*C. 

Proceeding as in Exasnple 4, Step (c) , but replacing piperidine with 
morpholine, gave 1- (4 -amino-5-chloro- 2-methoxyphenyl) -S- <mozphol-l-yl) - 
pentan-l-one hydrochloride, m.p. 229-231^0. 
25 Proceeding as in Example 4, Step (c) , but replacing piperidine with 

azacycloheptane, gave 1- (4-amino-5-chloro-2-methoxyphenyl) -5- (azacyclo- 
hept-l-yl}pentan-l-one hydrochloride, m.p. 203-205*C. 

Proceeding as in Bxasple 4, Step (c) , but replacing piperidine with 

3- azabicycloI2.2 .llheptane, gave 1- (4 -amino- 5 -chloro- 2-methoxyphenyl} - 

30 5- (3 -a2abicyclot2. 2.1} hept-3-yl) pentan-l-one hydrochloride, m.p. 158-l€0^C. 

Proceeding as in Example 4, Step (c) , but replacing 1- (4-acetylamino- 
5-chloro-2-methoxyphenyl) -5-chloropentan-l-one with 
1- l4-acetylamino-5-chloro-2- (4 -methoxybenzyloxy) phenyl] - 

5- chloropentan-l-one, gave 1- (4 -amino- 5 -chloro- 

35 2- (4*meth09^benzyloxy)phei^l] -5- <piperidin-l-yl) pentan-l-one hydrochloride, 

m.p. 229-230«C. 

Proceeding as in Example 4, Step (c) , but replacing 1- <4-acetylamino- 
5 -chloro- 2 -methoxyphenyl ) -5 - chlorqpentan- 1 -one with 
l-(4-acetylamino*5-chloro-2- (3,4-dimethoxy)benzyloxyphenyl] -5-chloro- 
40 pentan-l-one, gave i- [4 -amino- 5 -chloro- 2- (3,4 -dimethoxybenzyloxy) phenyl] - 

5- (piperidin-l-yl) pentan-l-one, m.p. 125-127^C. 

Proceeding as in Example 4, Step (c) , but replacing 1- (4•acetylamino- 
5 - chloro- 2 -methoxyphenyl ) - 5 - chloropent an - 1 - one with 
1- t4-acetylamino-5-chloro- 
45 . 2- (3,4-methylenedioxybenzyloxy)phenyl) -5-chlorqpentan-l-one, gave 
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1- [4-anino-5-chloro-2- (3,4-inethylenedioxyfoenzyXox/)phenyl] - 
5- (piperidin-l-yl)pentan-l-one, zn.p. 120-122®C. 

Proceeding as in Example 4, Step (c) , but replacing 1- (4•acetylalnino- 
5-chloro-2-Inethoxyphenyl) -5-chlorppentan-l-one with 1- (4-acetylainino- 
5 5-chloro-2- (3,5-diniethoxybenzyloxy)phenyl] -5-chloropentan-l-one and 

piperidine with dimethylamine , gave 1- [4-amino-5-chloro- 
2- (3,5-dimethoxyben2yloxy)phenyl] -5-dimethylaminopentan-l-cne 
hydrochloride, m^p. 221-224<>C. 

Proceeding as in Bxanple 4, Step (c) , but replacing 1- (4-acetylamino- 
10 5-chioro-2-methoxyphenyl) -5-chloropentan-l-one with 

1- [4-acetylainino-5-chloro-2- (3,S-dimethoxybenzyloxy)phenyl] - 
5-chloropentan-l-one and piperidine with diethylamine* gave 1- [4-amino- 
5-chloro-2- (3,5-dimethoxybenzyloxy)phenyl] -S-diethylaminppentan-l-onei 
m.p. 105-107^C. 

IS Proceeding as in Bxaxnple 4, Step (c) , but replacing 1- (4 -acetyl amino - 

5-chloro-2-methoxyphenyl) -5-chloropentan-l-one with 1- {4-acetylamin6- 
S-chloro-2- (3,5-dimethoxybenzyloxy)phenyl] -5-chloro*pentan-l-one and 
piperidine with pyrrolidine, gave 1- [4-amino-5-chloro- 
2- (3,5-dimethoxybenzyloxy}phenyl] -5- (pyrrol idin-l-yl)pentan-l- one, , 

20 m.p. 125-127«C. 

Proceeding as in Example 4, Step (c) , but replacing 1- (4-acetylamino- 
5 - chloro- 2 -methoxyphenyl ) - 5 - chlorcpentan- 1 -one with 

1- [4-acetylamino-5-chloro- 

2- (3,5-dimethox^oenzylo9cy)phenyl] -S-chloropentan-l-one, gave l-(4-amino- 
25 5-chloro-2- (3,5-dimethoxybenzyloxy)phenyl] ^S- (piperidin-l-yl)pentan-l-one, 

m.p. 128-130*C. 

Proceeding ae in Example 4, Step (c) , but replacing l- (4 -acetyl amino- ' 
5-chloro-2-methoxyphenyl)-5-chlorQpentan-l-one with 1- (4-acetylamino- 
5-bromo-2- (3,5-dimethoxy)benzyloxyphenyl] -5-bromopentan-l-one, gave 1- (4- 
30 amino-5-bromo-2- (3,5-dimethoxy)benzyloxyphenyl] -5- (piperdin-l*yl)pentan-l* 

one hydrochloride, m.p. 23 8 - 239 ^C. 

Proceeding as in Example 4, Step (c) , but replacing 1- (4-acetylamino- 
5-chloro-2•methoxyphenyl) -S-chlorppentan-l-one with 

1- [4-acetylamino-5-chloro- 

35 2- (3,5-dimethox)^nzyloxy)phenyl] -5-chlorppentan-l-one and piperidine with 

4-methylpiperidine, gave 1- (4-amino'-5-chloro- 

2- (3,5-dimethoxybenzyloxy)phenyll -5- {4-methylpiperidin-l-yl)pentan-l-one, 
m.p. 136-137»C. 

Proceeding as in Exaxnple 4, Step (c) , but replacing 1- <4-acetylamino- 
40 5 - chloro- 2 -methoxyphenyl ) • 5 • chloropentan - 1 - one with 

1- [4-acetylamino-5-chloro- 

2- (3, 5-dimethoxybenzyloxy)phenyl] -5-chloropentan-l-one and piperidine with 
4- (prop- l-yl) piperidine, gave 1- (4 -amino- 5 -chloro - 

2- (3,5-dimethoxybenzyloxy) -phenyl] -5- (4- (prop-l-yl)piperidin-l- 
45 yl]pentan-l-one^ m.p. 119-120*C. 
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Proceeding as in Exasqple 4« Step (c) , but replacing 1- (4-acetylamino- 
5-chl6ro*2-tnethoxyphenyl) -5-chloropentan-l-one with 

1- {4-acetylamino-5*chloro- 

2- (3,5-dimethoxybenzyloxy)phenyl] -S-chlorqpentan-l-one and piperidine with 
5 4,4-diinethylpiperidine, gave 1- [4-ainino-5-chloro- 

2- (3,5-dimethoxybenzyloxy) 'phenyl] -5- (4,4-dimethylpiperidin-l- 
yl)pentan-l*one« m.p. 135*136«C. 

Proceeding ae in Bxainple 4, Step (c) , but replacing 1* (4-acetylamino- 
5-chloro-2-lnethoxyphenyl) -5-chlorppentan-l-one with 1- (4-acetylamino- 
lO 5-chloro-2* (3, S-dimethoxybenzyloxy) phenyl] -5-chloropentan-l-one and 
piperidine with 4-hydroxypiperidine, gave 1- (4-ainino-5-chloro- 
2- (3, 5-dimethoxybenzyloxy) -phenyl] -5- (4-hydroxypiperidin-l-yl)pentan*l-one 
hydrochloride, m.p. 220»222^C. 

Proceeding as in Bxas^le 4, Step Cc) , but replacing 1- <4 -acetyl amino- 
15 5-chloro-2-methoxyphenyl) -S-chloropentan-l-one with 

1- (4-acetylamino-5-chloro- 

2- (3,5-diinethoxybenzyloxy)phenyl] -S-chlorppentan-l-one and piperidine with 
4- (2 -hydroxyethyl) piperidine, gave !• (4-ainino-5-chloro-2- (3, 5-dimethoxy- 
benzyloxy)phenyl} *5- [4- (2-hydroxyethyl)piperidin-l-yl)pentan-l-one 

20 hydrochloride, m.p. 180-163«'C. 

Proceeding as in Exan^le 4, Step (c) • hut replacing l- (4-acetylamino- 
5-chloro-2-methoxyphenyl) -5'Chlorqpentan-l-one with 
1- [4-acetylamino-5*chloro-2- (3,5-diinethoxybenzyloxy)phenyl] -S-chloro- 
pentan-l-one and piperidine with 4 -methoxypiperidine , gave 1-C4 -amino* 

25 5-chloro-2- (3, 5*dimethoxybenzyloxy)phenyl] -5- (4-nethoxypiperidin-l- 

yl) pentan-l-one hydrochloride, m.p. 195-196**C. 

Proceeding as in Exaxnple 4, Step (c) , but replacing 1- (4-acetylamino- 
5-chloro-2-methoxyphenyl) -S-chlorppentan-i-one with 
1- (4-acetylamino-5-chloro* 

30 2- (3,5-dimethoxybenzyloxy)phenyl] -5-chloropentan-l-one and piperidine with 

4-aminocarbonylpiperidine, gave 1- (4-amino-5-chloro-2* (3,5- 
dimethoxybenzyloxy) -phenyl] -5- <4-aminocarbonylpiperidin*l-yl)pentan-l*one 
hydrochloride, m.p. 207-209*C. 

Proceeding as in Example 4, Step (c) , but replacing 1- (4-acetylamino- 

35 5-chloro-2-methoxyphenyl} -5-chlorppentan-l-one with 

1- [4-aeetylamino-5-chloro- 

2- (3,5-dimethoxybenzyloxy)phenyl] -5'Chloropentan-l-one and piperidine with 
4- (aminocarbonyl)aminopiperidine, gave 1- [4-amino-5-chloro- 

2- <3,S-dimethoxy-benzyloxy)phenyl] -5- (4- (aminocarbonyl)aminppiperidin-l- 
40 yl] pentan-l-one hydrochloride, m.p. 220-224«C. 

Proceeding as in Example 4, Step (c) , but replacing 1- (4-acetylamino- 
5•chloro-2-methoxyphenyl) -5-chloropentan-l-one with 

1- [4-acetylamino-5-chloro- 

2- (3,5-dimethoxybenzyloxy)phenyl] -5-chloropentan-l-one and pip>eridine with 
45 4- <aminocarbonyl)a0iinomethylpiperidine, gave 1- [4-amino-5-chloro- 
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2- (3,5-dimethoxybenzyloxy)phenyl] -5- (4- (aminocarbonyDamincsmethyl- 
piperidin-l-yllpentem-l-one hydrochloride, m.p. 130-135«C. 

Proceeding as in Exaonple 4, Step (c) , but replacing 1- <4 -acetyl amino- 
5 - chloro- 2 -inechoxyphenyl ) - 5 - chlorppentan - 1 - one with 
5 1- [4-acetylamino-5-chloro- 

2- (3,5-dimethoxyben2yloxy)phenyl] -5-chloropentan-x-one and piperidine with 

4- (methylsulfonyl) aminopiperidine, gave 1- (4-amino-5-chloro- 
2- (3«5-difflethoxy-benzyloxy)phenyl] - 

5- [4- (methylsulfonyDaminopiperidin-X-yllpentan-l-one hydrochloride, 
10 m.p. 240-245«C. 

Proceeding as in Exatnple 4, Step (c) » but replacing 1- (4-acetylaInino- 
5-chloro-2-lnethoxyphenyl) -5-chloropentan-l-one with 

1- [4-acetyla]nino-5*chloro- 

2- (3, 5-dimethoxybenzyloxy)phenyl] -5-chloropentan-l-one and piperidine with 
15 4 - (methylBulf onyl ) aminomethylpiperidine , gave 1 - [4 - amino- 5 - chloro- 

2 - ( 3 , 5 -dimethoxybenzyloxy) phenyl] - 5 - [4 - (methylsulf onyl ) axninomethyl - 
piperidin-l-yl)pentan-l-one hydrochloride, xn.p. 211-213*C. 

Proceeding as in Exan^le 4, Step (c) , but replacing 1- (4-acetylamino* 
5 - chloro- 2 -methoxyphenyl) - 5 - chloropentan- 1 - one with 

20 X- I4-acetyla^lino.r5•chloro- 

2- (3,5-diinethoxybenzyloxy)phenyl] -5-chloropentan-l-one and piperidine with 
4- [2- (nethyleulf onyl) aminoethyl] piperidine, gave 1- [4-a2Dino-5-chloro- 
2- (3,5-dimethoxybenzyloxy)phenyl] -5-{4- [2- (methylsulfonyDaniinoethyl} - 
piperidin-l-yl}pentan-l-one hydrochloride, m.p. 205-206«C. 

25 Proceeding as in Bxarrtple 4, Step (c) , but replacing 1- (4-acetylaxnino- 

5 - chl oro - 2 - me thoxyphenyl ) - 5 - chlorppentan - 1 - one with 

1- (4-acetylamino-5-chloro- 

2- (3, 5-dimethoxybenzyloxy)phenyl] -5-chloropentan-l-one and piperidine with 

4 - phenylpiperidine , gave 1- (4-amino-5-chloro-2- (3,5- 

30 dimethoxybenzyloxy) phenyl) -5- (4-phenylpiperidin-l«yl)pentan-l-one • 

hydrochloride, m.p. 237-239^0. 

Proceeding as in Exaxqple 4, Step (c) , but replacing 1* (4-acetylaiiiino- 
5 - chl oro- 2 - methoxyphenyl ) • 5 - chlorppentan • 1 - one with 
1- [4-acetylamino-5-chloro- 

35 2- (3,5 -dimethoxybenzyloxy) phenyl] -5 -chlorppentan-I-one and piperidine with 

azacycloheptane, gave 1- [4-a2iiino-5-chloro-2- (3,5- 
dimethoxybenzyloxy) phenyl] -5- (azacyclohept-X-yl)pentan-X-one, 
m.p. 137-139»C. 

Proceeding as in Example 4, Step (c) , hut replacing 1- (4-acetylamino- 
40 5-chloro-2-methoxyphenyl) •5-chlorppentan-l-one with 

1- {4 -acetylamino-5 •chloro- 

2- [2- (4-methoxyphen)ethoxy3phenyl}-5-chloropentan-l-one, gave l-{4-amino- 

5- chloro-2- [2- (4-methoxyphen)etho9^] phenyl} -5- (piperidin-l-yl)pentan-l-one, 
m.p. 211.212«C. 

45 Proceeding as in Bxaa^le 4, Step (c) , but replacing 1- (4 -acetyl amino- 
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5-chloro-2.methoxyphenyl) -s-chlorppentan-l-one with 
1 - { 4 - acetylomino- 5 - chloro- 

2. J2- (3.4-di«ethoxyphen)ethoxy)phenyl) -s-chloropentan-l-one. gave 
l-{4-aiiiino-5-chloro-2- 12- (3,4-dimethoxyphen)ethoxy)phenyl}^ 
s 5.(piperidin-l-yl>pentan-l-one, m.p. 224.22S»C. 

proceeding as in Exa-^le 4. Step (c) . but replacing i- (4-acetylamno- 
5.cbloro-2-inethoxyphenyl) -5-chlorppentan.X.one id-th 

1- /4-ecetylaiaino-5 -chloro- 

2- t2-(4.r«thoxyphen)etho:cy)phenyl}-5-chloropentan-l-one and pxperdxne wxth 
10 4.»ethylpiperidine. gave i.{4.a«ino.5-chloro.2- [2- (4 -methoxyphen) ethoxy) - 

phenyl}-5-(4-methylpiperidin-l-yl)pentan-l-one hydrochloride . 

m.p. 226-228*C. 

SZAKFLE 5 

4 • -Amino- 5 ' - chloro- 2 • -methoxyacetophenone 

The following is the preparation of a compound of Formula Vlll in 
which R' is chloro, 1? is hydrogen and 1^ is nethojcy. 

V-Iiethoxy-ir-«ethyl-4-«nino-5-chloro.2.«ethoxyl>en«aiiiide (24.4 g. 100 
mmol) was dissolved in THF (400 mL) and the solution was cooled to -40-C. 
Methyl-lithium in ether (143 nl.. 4.4 g. 200 mmol) ) was added and the 
mixture was allowed to warm to 0«C. Aqueous hydrochloric acid was added 
and the mixture was extracted into ethyl acetate, rthe extract was washed 
with brine, dried over sodium sulfate, and evaporated to leave a solid, 
crystallization from ethyl acetate -hexane gave 4.-a«ino-5' -chloro-2'- 
methoxyacetophenone (15.0 g, 75 nmol) , m.p. 114-11€»C. 

Proceeding as in Example 5, but replacing j».methoxy.W-«ethyl-4-a«ino- 
5-chloro-2-methoxybenzamide with w.«ethoxy-N-metbyl-4.a«ino.5-<*loro- 
2.3-ethylenedioxybensamide gave 4.amino-5-chloro-2.3-ethylenedioxyphenyl- 

acetpphenone, m.p. 133-135*C. ^ , . 

proceeding as in Bxanple 5, but replacing W-methoxy-K-methyl.4.amxno. 
35 5-chloro.2-methoxybenzamide with N-methoxy-i^-methyl -4. amino- 5 -chloro- 

2.3.dimethoxybenxamide gave 4-amino-5-chloro.2.3- 
dimethoxyphenylacetpphenone, m.p. 75-78»C. 



20 



25 



30 
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EZAMPLB 6 

4* •Amino-S" -chloro-2*3 * -ethylanedioxyacetophencme 

5 The following is the preparation c£ a conipound of Formula VI in it^ch 

is chloro and and are together ethylenediox/. 

Step (a) 

A solution of 1,4-benxodiQxan (8.4 M, 25 mL, 0.2X mol) in 15 mL of 
10 acetic acid was treated with chlorine gas at 10 to 20^C giving a yellow 

precipitate. The precipitate was isolated by filtration and washed with 
water. Crystallization of the precipitate from ethanol gave 6, 7-dichloro* 
l«4*benzodioxane (25. 5 g, 0.124 mol), m.p. 147-148«C. 

15 Step (b) 

A mixture of 6, 7-dichloro-l«4-benzodioxane (10.25 g, 0.05 mol), 
acetyl chloride (13.5 M, 5 mL, 0.0675 mol) and aluminum chloride (10 g, 
0.075 mol) in 200 mL of 1« 2*dichloroe thane was stirred under nitrogen for 
24 hours. The mixture was poured into approximately 500 mL of ice/dilute 

20 hydrochloric acid and extracted with methylene chloride. The methylene 

chloride extract were washed with sodium bicarbonate (Ix) , water (Ix) and 
brine (Ix) and then dried over soditim sulfate. The methylene chloride was 
filtered and concentrated by rotary evaporation. Purification of the 
residue by column chromatography (silica 230*400 mesh; 15% ethyl 

25 acetate/hexane) gave 5,6-dichloro-2,3-ethylenedioxy*acetophenone (8*1 g, 

0.033 mol), m.p. 83-86«C. 

Step (c) 

5* ,6* •Dichloro*2' ,3* -ethylenedioxyacetophenone (8.5 g, 0.0344 mol) 
30 was added in portions to 34.5 mL of stirring fuming nitric acid at' a rate 

such that the tenperature of the reaction mixture remained below 10 ^C. The 
mixture was stirred for an additional 10 minutes at S'^C and then poured 
onto 250 g of crushed ice giving yellow precipitate. The precipitate was 
isolated by filtration and washed with water. Drying gave 5 ' , € * -dichloro- 
35 2\3**ethylenedioxy-4* -nitroacetQphenone (8.9 g* 0.0341 mol), m.p. 

18l-182»C. 

Step (d) 

A mixture of 5 * , € ' -dichloro- 2 * , 3 ' -ethylenedioxy- 4 * -nitroacetophenone 
40 (2 g, 7.63 mmol) and 10% palladium on carbon (800 mg) in 17 mL of 15% 

sodium hydroxide and 160 mL of ethanol hydrogenated at 57 psi for 7 hours. 
The mixture was filtered and concentrated by rotary evaporation and the 
residue was stirred into water. Drying gave 4 * -amino- 
2 ' , 3 * •ethylenedioxyacetophenone (970 mg, 5.04 mmol), m.p. 135-136*C. 



45 
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Seep (e) 

A solution of 4 • -amino- 2 » , 3 • -ethylenedioxyacetophenone (310 mg, 1 • 60 
mmol) in 2.3 mL of pyridine under nitrogen was cooled in an ice /water bath 
and 6.9 mL of acetic anhydride was added drpp-wiee. The mixture was 
5 allowed to warm to room tes^erature and then stirred for 16 hours. The 

mixture was concentrated by rotary evaporation and the residue was stirred 
into water. The residue was isolated by filtration and washed with water. 
Drying gave 2» ,3 • -ethylenedioxy-4 * - (methylcarbonylamino) acetophenone <289 
mg, 1.23 mmol), m.p. 142»144«C. 

10 

Step (f) 

A solution of 2«,3»-€thylenedioxy-4»- 
(methylcarbonylamino)acetpphenone (250 mg, 1.06 mmol) in 6 nlL of 
dimethylformamide under nitrogen was cooled in an ice/water bath and 

15 117- chlorosuccinimide (156 mg, 1.17 mmol) was added. The mixture was allowed 

to warm to room temperature and then heated at 55 for 1.5 hours. The 
mixture was then cooled to room ten^eratxire and stirred for 16 hours. The 
mixture was concentrated by rotary evaporation and the residue was stirred 
into water. The residue was isolated by filtration and washed with water. 

20 Drying gave 5 • - chloro-2 ' , 3 • -ethylenedioxy-4 * - (methylcarbonylamino) - 

acetophenone (170 mg, 0.69 mmol), m.p. 181-182*C. 

Step (g) 

A mixture of 5 * •chloro-2 ■ « 3 * -ethylenedioxy-4 * - (methylcarbonylamino) - 
25 acetophenone (152 mg, 0.56 mmol) and eodiiam hydroxide (4N, 1.4 lAL, 5.6 

mmol) in 5 mL of methanol was heated at reflux for 3.5 hours. The mixture 
was concentrated by rotary evaporation and the residue was stirred into 
water. The residue was isolated by filtration and washed with water. 
Drying gave 4 * -amino- 5 * - chloro-2 ' , 3 * -ethylenedioxyacetpphenone (95 mg, 
30 0.41 mmol), m.p. X33-136«C. 

EUMPXiS 7 

1 • (4 - Azoino- 5 - chloro - 2 -ne thoxyphenyl) - 
35 3* (piparidin-4-yl)propan-l-o&a 

The following is the preparation of a compound of Formula I in which 
is chloro, R' is methoxy, R'* is a group of Formula (b) in which p is 0, 
q is 2, and R^ is hydrogen. 

40 

Step (a) 

4-Amino-5-chloro-2-methoxyacetophenone (12.75 g, 64 mmol), prepared 
as in Bxanple 5, was suspended in THF (125 mL) . The suspension was added 
to a -50«C solution of lithium diisopropylamide (16.1 g, 150 mmol) in THF 
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(200 mL) and the mixture was stirred at 0«C for 15 minutes. Pyridine*4- 
carboxaldehyde (8.0 g« 75 mmol) was added and the mixture was allowed to 
warm to 5®C. AgueouB ammonium chloride was added and the mixture was 
extracted three times with ethyl acetate. The combined extracts were 
5 washed with water « dried over sodium sulfate, and concentrated in vacuo to 

leave a semi-solid residue. Ethyl acetate -hexane was added and filtration 
gave 1- (4*amino-5-chloro-2-methoxyphenyl) -S-hydroxy-S- (pyridin-4-yl)propan- 
1-one (12.1 40 mmol), m.p. 181-183^C. 

10 Step (b) 

1- (4-Amino-5-chloro-2-methoxyphenyl) -3-hydroxy-3- (pyridin-4-yl) - 
prppan-l-one (6.6 g, 28 mmol), prepared as in Example 6, Step (a) « was 
dissolved in concentrated sulfuric acid (40 mL) and the solution was 
stirred at room tentperature for 15 minutes. The solution was poured onto 
15 ice, basified with ammoniimi hydroxide, and then filtered to collect a 

yellow solid. Drying gave 1- (4-amino-5-chloro-2-methoxyphenyl) - 

3- (pyridin-4-yl) -2-propen-l-one (7^6 g, 26 mmol), 209-211»C. 

Step (c) 

20 1- (4-Amino-5-chloro-2-methoxyphenyl) -3- (pyridin-4-yl) -2-prppen-l-one 

(0.5 g, 1.7 mmol), prepared as in Example 6, Step (b) , was dissolved in 
acetic acid (25 mL) and the solution was hydrogenated over 
5% rhodium- alumina catalyst (0.2 g) at 50 psi for 24 hours. The solution 
was filtered, diluted with water, basified with ammonium hydroxide, and 

25 extracted three times with methylene chloride. The combined extracts were 

dried over sodium sulfate. Evaporation gave 1- (4-amino•5-chloro-2- 
methoxyphenyl) -3- (piperidin-4-yl)propan-l-one (0.35 g, 1.2 mmol). 

BZAMPZiB 8 

30 

1- (4-Amlno-5-chloro*2*Bethoxyphenyl) • 
3- <piperidin-4-yl) -2-prppen»l-one 

The following is an alternative method to Example 7, Steps (a) - (b) . 

35 

Potassium hydroxide (5.0 g, 89.3 mmol) was dissolved in water 
(25.0 mL) . Ethanol (100 mL) was added to the solution and the mixture was 
stirred. 

4- Amino-5-chloro-2-methoxyacetophenone (10.0 g, 50.5 mmol), prepared as in 
40 Example 5, was added to the stirring solution and after 5 minutes pyridine - 

4 -carboxaldehyde (6.4 g, 60.0 mmol) was added and the mixture was stirred 
for approximately 12 hours. The mixture was then diluted with water and 
filtered to collect a yellow solid. Drying gave 1- (4-amino•S-chloro- 
2-methoxyphenyl) -3- (pyridin-4-yl) -2-propen-l-one (12.85 g, 44.5 mmol). 

45 
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Proceeding as in ExainpXe 8, but replacing 
4 -amino-5-chloro-2 -methoxyacetophenone with 

4-ainino-5-chloro-2,3-ethylenedioxy-acetophenone gave 1- (4-amino-5-chloro- 
2.3-ethylenedioxyphenyl) -3- (pyridin-4-yl)propen-l.one, m.p. 209-211«C. 
5 Proceeding as in Exainple 8, but replacing 

4-amino-5-chloro-2-inethoxyacetophenone with 4-ainino-5-chloro-2,3-dimethoxy- 
acetophenone gave i- <4-aniino-5-chloro-2,3-diinethoxyphenyl) -3- {pyridin-4- 
yl) -propen-l-one, m.p. 220-223^C. 

EZAMPI.S 9 

1- (4-Aialno-5-chloro-2,3-ethylenedioxyphonyl) - 
3- (piper idin-4*yl) •2-prqpan-l-Qno 

25 The following is an alternative method to Example 7, Step (c) . 

Step (a) 

A solution of 1- (4-a«ino-5-chloro-2,3-ethylenedioxyphenyl) - 
3- (pyridin-4-yl) •2-propen-l-one (1.55 g, 5 mmol) in 50 mL of THF was 
20 hydrogenated over 5% palladium on carbon (0.5 g) for approximately 2 hours. 

The mixture was filtered and concentrated by rotary evaporation. 
Purification of the residue by silica gel chromatogri^ihy (2% CHfiH-CHfiX^ + 
0.1% NH4OH) gave i- (4-amino-5-chloro-2,3-ethylenediQxyphenyl) - 
3- (pyridin-4-yl)prppan-l-one (1.23 g, 3.8 mmol) - 

25 

Step (b) 

A solution of 1- <4-amino-5-chloro-2,3-ethylenedioxyphenyl) - 
3- (pyridin-4-yl)prppan-X-one (1.23 g, 3.8 mmol) in 15 mL of glacial acetic 
acid was hydrogenated over 5% rhodium- alumina catalyst <1.0 g) at 50 psi 
30 for approximately 20 hours. The mixture was filtered and the filter %ras 

washed several times with ethanol. The combined filtrates were 
concentrated in vacuo. Purification of the residue by silica gel 
chromatography (20% CHpH-CHsCl, + 0.2% MH/JH) gave i- (4-amino-5-chloro-2, 3- 
ethylenedioxyphenyl) -3- (piperidin.4-yl) -prppan-l-one (0.22 g, 0.68 mmol). 



35 



40 



BZAKPLB 10 



1- (4-Anino-5-chloro-2-ttethoxyphonyl) - 
3- II- (prop-l-yl)piperidln-4-yllpropan-l-one 

The following is the preparation of a confound of Formula Z in which 
R' is chloro, is methoxy, and R^ is a group of Formula (b) , in v^ich p is 
0, q is 2 and R' is prop-l-yl. 

1- (4-Amino-5-chloro-2-methoxyphenyl) -3- (piperidin-4-yl)propan-l-one 
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(0.2 g, 0.67 nsRol) « prepared as in Exan^le 3 or Example 7, triethylamine 
(0.2 mL), and 1-bramopfppane (0.065 mL, 0.75 mznol) were dissolved in 
DMF (4 mL) and the eolution was stirred at room ten^serature for 12 hours. 
The solution was partitioned between aqueous aznmoni\im hydroxide and ethyl 
5 acetate. The ethyl acetate layer was separated, washed with water and then 

brine, dried over sodium sulfate, and evaporated. Purification of the 
residue by silica gel chromatography (10% (^ijOH-CHjClj) gave 1- (4 -amino- 
5-chloro-2-methoxyphenyl>-3- [1- (prcp-l-yl)piperidin-4-yl)propan-l-one which 
was then dissolved in ethanolic hydrochloric acid. Crystallization with 
XO ether gave 1- (4-amino-5-chloro-2-methoxyphenyl) -3- (1- (pr^^-l- 

yl)piperidin-4-yl]prppan-l-o^e hydrochloride (0.15 g, 0.4 nmol) , m.p. 200- 
201«»C. 

Proceeding as in Example 10, but replacing X-bromppropane with 
15 iodomethane, gave 1- (4-amino-5-chloro-2-methoxyphenyl) - 

3- (l-methylpiperidin-4-yl)propan-l-cne hydrochloride, m.p. 179-180*C. 

Proceeding as in Exantple 10, but replacing 1-bromoprppane with 
iodoethane, gave 1- (4-amino-5-chloro-2-methoxyphenyl) - 
3- (l-ethylpiperidin-4-yl)propan-l-one hydrochloride, m.p. 128-130«C. 
20 Proceeding as in Example 10, but replacing 1 - bromopropane with 

iodobutane, gave 1- (4-amino-5-chloro-2-methoxyphenyl) - 

3- tl- (but-l-yl)piperidin-4-yll -prppan-l-one hydrochloride, m.p. 195-196*C. 

Proceeding as in Exazrple 10, but replacing 1-brompprppane with l- 
bromo-2-methylpropane, gave !• (4-amino*5-chloro-2*methoxyphenyl) -3- tl- (2- 
25 methyl-prop-l-yl)piperidin-4-yllpropan-l-one hydrocdiloride , m.p. 198-199^C. 

Proceeding as in Example 10, but replacing 1- bromopropane with 1- 
bromo-3-methylbutane, gave 1- <4-amino-5-chloro-2-methoxyphenyl) -3- II- (3- 
•methyl-but-l-yl)piperidin-4-yl3propan-l-one hydrochloride, m.p. 17e-179«C. 

Proceeding as in Example 10, but replacing l-brompprppane nd-th 
.30 i-bromopentane, gave I- (4-amino-5-chloro-2-methoxyphenyl> -3- [1- (pent-l-yl) - 

piperidin-4-yl) prppan-l-one hydrochloride, m.p. 196-X97»C. 

Proceeding as in Example 10, but replacing 1 -bromopropane with 
l-bjronohexane, gave l- (4-amino-5-chloro-2-methoxyphen/l) *3* CI- (hex-l-yl) - 
piperidin-4-yllpropan-l-one hydrochloride, m.p. 212-213*C. 
35 Proceeding as in Exan^le 10, but replacing 1- bromopropane with 

3-bromoprppene, gave 1- (4-amino-5-chloro-2-methoxyphenyl) -3- (1- (2- 
prppenyl) -piperidin-4-yl]prppan-X-one hydrochloride, m.p. .162-163^0. 

Proceeding as in Exaxnple 10, but replacing l-brOTiopropane with 

1- chloro-2-methoxyethane, gave i- (4-amino-5-chloro-2-methoxyphenyl) - 
40 3- II- (2-methoxy-ethyl)piperidin-4-yl]propan-l-one hydrochloride. 

Proceeding as in Exas^le 10, but replacing 1-brompprppane with 2- 
bromo-l* [(dimethylaminosulfonyl) amino} ethyl, gave X- (4-amino-5-chloro- 

2- methoxy-phenyl) - 

3- {l- 12- (dimethylaminosulfonyl)aminoethylJpiperidin-4-yl)propan-l-one 
45 hydrochloride, m.p. 195-196«C. 
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Proceeding as in Example 10, but replacing 1-bromopropane with 2- 
bromo-1- [(dimethylaminocarbonyl) amino] ethyl, gave 1- (4-amino-5-chloro- 
2-methoxy-phenyl) - 

3-{l- [2- (diroethylaminocarbonyl)aminoethyllpiperidin-4-yl}propan-l-one 
hydrochloride, m.p. 167-171«C. 

Proceeding as in Exaznple 10 « but replacing 1-bromopropane with 2- 
bromo- 1 - I <methoxycarbonyl ) amino] ethyl , gave 1 - (4 -amino- 5 - chloro- 

2- methoxyphenyl) -3-{l- [2- (methoxycarbonyl)aminoethylJpiperidin-4-yl}propan- 
1- one. hydrochloride, m.p- 239-240«C. 

Proceeding as in Example 10, but replacing 1-bromopropane with 2- 
bromo-1- [(trifluoromethylBulfonyDamino] ethyl, gave 1- (4-amino-5-chloro* 
2 •met hoxy- phenyl) - 

3- {l- [2- (trifluoromethyl6ul£onyl)aminoethyl]piperidin-4-yl}propan-l-one 
hydrochloride, m.p. 23S-23e«C. 

Proceeding as in Exanqple 10, but replacing 1-bromopropane with 3- 
bromo-i- C (me thylsulfonyl) amino] propyl, gave I- (4-amino-5-chloro- 
2-methoxyphenyl) -3-{l- [3- CmethylBulfonyl)aminoprpp-l- 
yl]piperidin-4-yl}propan*i*one hydrochloride, m.p. 194-195^C. 

Proceeding as in Exanple 10, but replacing 1-bromopropane with 
iodobutane and l- (4-amino-5-chloro-2-methoxyphenyl) -3- (piperidin-4- 
yl)propan-l-one with 1- <4-amino-5-chloro-2,3-ethylenedioxyphenyl) • 

3- (piperidin-4-yl)propan-l'*one, gave 1- (4-amino-5-chloro- 
2,3-ethylenedioxyphenyl) -3- [1- (but-l-yl) -piperidin-4-yllprqpan-l-one 
hydrochloride, m.p* 265*267^C. 

Proceeding as in Example 10, but replacing 1 -broroppropane with 
iodobutane and 1- (4-amino-5-chloro-2-methoxyphenyl) -3- (piperidin-4- 
yl)pre^an-l-one with 1- (4-amino-5-chloro-2,3-dimethoxyphenyl) -3- (piperidin- . 

4- yl)propan-l-one, gave 1- (4-amino-5-chloro*2,3-dimethoxyphenyl} - 

3- [1- (but-l-yl)piperidin-4-yl] -prppan-l-one hydrochloride, m.p. 175-176«C. 

EUMPXiB XI 

1- (4-Aaino*5-chloro-2-nethoxyphanyl) * 
3-{l* [2* (metl^l8ul£onyl)amino8thyl]piperidln*4-yl}propan-l-oBe 

The following is the preparation o£ a compound of Formula I in i^ich 
is chloro, R' is methoxy, and R* is a group of Formula (b) in which p is 
0, g is 2 and R^ is 2- [ (methylsulfonyl) amino] ethyl. 

Ethylenimine (40 mg, 0.9 mmol) was dissolved in toluene (5 mL) and 
the solution was cooled in an ice bath. A solution of methanesulfonyl 
chloride in toluene (1 mL, 0.1 mg, 1 mmol) was slowly added and the mixtxxre 
was stirred for 20 minutes to form a solution of 
1- (2- (methylsulphonyl) ethyl] ethylenimine. 
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1- (4-Ainino-5-chloro-2-methoxyphenyl) -3- (piperidin-4-yl)propan-l-one 
(240 mg, 0.8 mmol) , prepared as in Exasnple 3 or Exanple 7, was dissolved in 
THF (20 inL) and the solution of 1- (2- (methyl sulphonyl) ethyl J ethylenimine 
was added through a filter. The mixture was heated under reflux for l hour 
5 and then concentrated in vacuo. The residue was dissolved in ethyl acetate 

and this solution was then washed three times with water, dried over sodium 
sulfate, and evaporation. Purification by silica gel chromatography 
(15% CHjOH-CHjClj) gave 1- (4-amino-5-chloro-2-methoxyphenyl) -3- {l- t2- 
(methyl6ulf onyl) aminoethylj -piperidin-4-yl}propan-l-one. Crystallization 
10 from ethanolic hydrochloric acid gave 1- (4-araino-5-chloro-2-methoxyphenyl) • 

3- {I- 12- (methyl sulfonyl) aminoethyl] •piperidin-4-yl)propan*l-one 
hydrochloride, m.p. 123-126«C. 



EZAKPZiE 12 

15 

1- (4-Amino-5-chloro-2- (3^ 5*dimethoxybenzyloxy)phenyl] • 
3-{l* [2- (methyl8ulfonyl)aaiaoethyl]piperidin-4-yl}propan-l-oae 

The following is the preparation of a coopound of Formula I in which 
20 R* is chloro, R* is 3, S-dimethoxybenzyloxy and R* is a group of Formula (b) , 

in which p is 0, q is 2 and R' is 2- (methyl sulfonyl) aminoethyl. 



Step (a) 

1- [4-Aiiiino-5-chloro-2-methoxyphenyl] -3-{l- [2- 
25 ' (methylsulfonyl) aminoethyl) -piperidin- 4 -yl}propan-l -one (1.19 g, 2.8 mmol), 
prepared as in Exasple 11, was dissolved in dichloroethane (50 mL) . Boron . 
tribromide in methylene chloride (4 mL, 1.0 g, 4.0 mmol) was added and the 
mixture was stirred for approximately 12 hours. The mixture was then 
poured over ice and methylene chloride (150 nlL) and ammonium hydroxide) 
30 mre added. This bilayer mixture was stirred until a solution had formed 

in the methylene chloride layer. The aqueous layer was removed and 
combined with fresh methylene chloride (100 mL) and this bilayer mixture 
was stirred. The methylene chloride layers were conibined and dried over 
potassium carbonate. Filtration and concentration gave 1- (4•amino•5• 
35 chloro-2-hydroxyphenyl) -3-{l- (2- 

(methylsulfonyl)aminoethyl]piperidin-4-yl)propan-l-one (0.8 g, 2.0 mmol) . 

Step (b) 

1- (4-Amino-5-chloro-2-hydroxyphenyl) -3- {l- 12- 
40 (methylsulfonyl) aminoethyl) -piperidin-4-yl}propan-l-one (0.78 g, 

1.93 mmol), 3 , 5 - dimethoxybenzyl chloride (0.396 g, 2.12 mmol), and 
potassium carbonate (2.6 g, 18.8 mmol) were conbined in DMF (• 2 mL) and 
the mixture was stirred at ambient temperature for 48 hours. Additional 
3,5-dimethox^enzyl chloride (0.05 g, 0.13 mmol) was added and the mixture 
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was Btirred for 24 hours. The Bolvent was removed under reduced pressure 
and methylene chloride and aqueous sodium bicarbonate were added to the 
remaining solids and this bilayer mixture was stirred. The methylene 
chloride layer was separated, washed twice with water, and dried over 
S potassiuro carbonate. Filtration and concentration gave a crude product 

(1.2 g) . 

Purification by silica gel chromatography (3% CH3OH-CH2CI3) gave 

1- [4-amino-5-chloro-2- (3, 5-dimethoxyben2yloxy)phenyl] -3-(l- 12- 
(methyl6ul£onyl)aminoethyll-piperidin-4-yl}prppan-l-one (0.53 g, 0.98 

10 mrool) . Crystallization from ethanolic hydrochloric acid gave 1- [4-amino-5- 

chloro-2- (3,5-dimethox^n2yloxy)phenyll -3-{l- C2- 

(methylGulfonyDaminoethyll -piperidin.4-yl)prqpan-l-one hydrochloride (0.54 
g, 0.93 mmol), m.p. 123-126«C. 

15 Proceeding as in Bxas^le 12, Step (a), but replacing 1- (4-amino-5- 

chloro-2-methoxy-phe^yl) -3-{l-(2- 

(methyl6ul£onyl)aminoethyl}piperidin-4-yl}propan-l-one with l-(4-amino- 
5-chloro-2-methoxyphenyl) -3- (1- (but-l-yl)piperidin-4.yir-prppan-l-one, and 
then correspondingly as in Example 12, Step (b) , gave 1- [4-amino-5-chloro- 
20 2- (3,5- dimethoxybenzyloxy) phenyl] -3- [1- (but-l-yl) - 

piperidin-4-yllpropan-l-one hydrochloride, m.p. 179-1B2«C. 

Proceeding as in Bxasple 12, Step (a), but replacing 1- [4-amino•5- 
chloro-2-methoxyphenylJ -3-{l-t2- 

(methyl6ulfonyl)aminoethyllpiperidin-4-yl)prppan-l-one with 1- (4-amino- 
25 5-chloro-2-methoxyphenyl) -3- (1- (pent - 1-yl) piper idin- 4 -yll -propan-l-one, and 

then correspondingly as in Bxaaple 12, Step (b) , gave 1- I4-amino-5•chloro- 
2- (3,5-dimethoxybenzyloxy)phenyl] -3- (1- (pent- 1-yl) - 
piperidin-4-yl)prppan-l-one hydrochloride, m.p. 174-17€*»C. 

Proceeding as in Exanple 12, but replacing 1- I4-amino-5•chloro-2- 
30 methoxy-phenyll -3-{l- 12- (methylsulfonyl)aminoethyl]piperidin-4-yl)prppan-l- 
one with 1- (4-amino-5-chloro-2-methoxyphenyl) -3- tl- (2- 

methoxyethyl)piperidin-4-ylJ -prppan-l-one, and then correspondingly as in 
Exanple 12, Step (b) , gave l- [4-amino-S-chloro- 

2- (3,5-dimethoxyben«yloxy)phenyll -3- tl- (2-methoxyethyl) - 
35 piperidin-4-yllprppan-l-one hydrochloride, m.p. 183-1B4*»C. 

Proceeding as in Example 12, Step (a), but replacing 1- [4 -amino- 5 - 
chloro-2-methoxyphenyl] -3-{l- (2- 

(methylBulfonyl)aroinoethyllpiperidin-4-yl)propan-l-one with 1- t4-amino-5- 
chloro-2-methoxyphenyl] -3-{l- (2- (dimethylaminosulfonyl) amino - 
40 ethyl) piperidin-4-yl)propan-l -one, and then correspondingly as in Example 

12, Step (b), gave 1- (4-amino-5-chloro-2- (3,5-dimethoxyben2yloxy)phenyl] - 

3- {l- (2- (dimethylaminosulfonyl) arainoethyl)piperidin-4-yl}prppan-l-one 
hydrochloride, m.p. 173-176«C. 

Proceeding as in Example 12, Step (b) , but replacing 
45 3,5-dimethoxybenzyl chloride with benzyl chloride, gave 1- (4-amino-5- 
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..chloro- 2 •benzyloxyphenyl ) - 
3-{l- (2* (methyl6ul£oxiyl)aminoethyl]piperidin-4-yl}prppan-l-one 
hydrochloride, m.p. 193-194*C. 

Proceeding as in Example 12, Step (b) but replacing 
5 3,5-dimethoxybenzyl chloride with 3-methoxybenzyl chloride, gave l-(4- 

amino-5-cbloro-2- (3 -methoxy-benzyloxy) phenyl] - 
3- {1- [2- <methylBulfonyl)aminoethylJpiperidin-4-yl}propan-l-one 
hydrochloride, m.p. 174-17€«C. 

Proceeding aa in Exaxnple 12, Step (a), but replacing 1- (4-amino-5- 
10 chloro- 2 -methoxyphenyl )-3-{l-t2- 

(methyl Bulf onyl ) aminoe thyl ] piperidin- 4 -yl }propan- 1 - one with 
1- [4-amino-5-chloro-2-methoxyphenyl) -5- (piperidin- l-yl)pentan-l -one, and 
then as in Exaxnple 12, Step (b) , but replacing 3,5-diinet:hoxybenzyl chloride 
with iodoethane, gave 1- [4-aroino-5-chloro-2-ethoxyphenylJ - 
15 5- (piperidin -l-yl) -pentan-1- one hydrochloride, m.p. 230-231*'C. 

Proceeding as in Example 12, Step (a), but replacing 1- (4-amino-5- 
chloro-2-methoxyphenyl) -3-{l-t2- 

(methylsulfonyl) aminoethyl]piperidin-4 -yl}propan-l-one with 

1- [4 -amino-5 -chloro- 2 -methoxyphenyl] -5- (piperidin-l-yl)pentan-l-one, and 

20 then as in Bxaa^le 12, Step (b) , but replacing 3,5-dimethoxybenzyl chloride 

with l-bromopropane« gave X- [4* amino- 5 -chloro- 2* (prop* 1-yloxy) phenyl] - 
5- (piperidin-l-yl)pentan-X-one hydrochloride, m.p, 232-233«C. 

Proceeding as in Exan^le 12, Step (a), but replacing 1- (4 -amino- 5 * 
chloro- 2 -methoxyphenyl) -3-{l-C2- 

25 <methylsul£onyl) aminoethyl] piperidin-4 -yl }propan- 1 -one with 

1- [4 -amino-5- chloro- 2 -methoxyphenyl] -5- (piperidin- l*yl)pentan-l -one, and 
then as in Exaxnple 12, Step (b) , but replacing 3,5-dimethoxybenzyl chloride 
with 3,5-dimethylbenzyl chloride, gave 1- (4-axllino-5•chloro- 
2- (3,5-diiiiethylbenzyloxy) -phenyl] -5- (piperidin-l-yl)pentan-l-one 

30 hydrochloride, m.p. 218-233^C. 

Proceeding as in Exaxnple 12, Step (a) « but replacing 1- (4 -amino- 5- 
chloro-2 -methoxyphenyl] -3-{l- {2- 

(methyl8ul£onyl)aminoethyl]piperidin-4-yl}propan-l-one with l-(4-amino- 
5 -chloro -2 -methoxyphenyl) -5- {4-aminocari3onylpiperidin-l-yl) -pentan-l-one, 
35 and then as in Example 12, Step (b) , but replacing 3,5-dimethoxybenzyl 

chloride with 3-methoxybenzyl chloride, gave 1- [4-amino-5-chloro- 

2- (5 -methoxybenzyloxy) phenyl] -5- (4-axiiinocar]9onylpiperidin-l-yl) - 
pentan-l-one hydrochloride, m.p. 204-205*C. 
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EXAMPLE 13 

1- (4-ABilno-5-chloro*2-iBethoxyphenyl) - 
3-{l- 13- (4-methoxyphonyl)prop-l-yl]piperldin*4*yl}propan-l-ono 

5 

The following is the preparation of a conpound of Formula I in which 
is chloro, 16 hydrogen and R^ is methoxy and R^ is a group of 
Formula (b) , in which p is 0« q is 2 and is 3- (4-lnethoxyphenyl)prop*l- 
y^• 
10 

Step (a) 

A mixture of l- (4-amino-5-chloro-2-methoxyphenyl) -3-pyridin-4-yl- 
propan-l-one (1.5 9, 5.16 mnol) , prepared as in Example 3 or 7, 
3- (4-methoxyphenyl) -l*iodopropane (1.64 g, 5.93 mmol) in 13 mL of 
15 acetonitrile was heated under nitrogen at reflux for approximately 4 hours. 

The mixture was concentrated in vacuo and purification of the residue by . 
silica gel chromatography (5% CKjOH-CHiCl, 0.1% NK/>H) gave 1- (4•amino*5- 
chloro-2-methoaQrphenyl) -3-{l« [3* (4-inethoxyphenyl)prpp-l-yl} - 
pyridinyl-4-yl}propan»l-one hydroiodide (1.82 g, 3.28 mmol). 

20 

Step (b) 

A solution of U-amino-5-chloro*2-methoxyphenyl) - 
3-{l- (3- (4-methoxyphenyl) -prop-l*yl3pyridinyl-4 -yl}propan-l-one hydroiodide 
(1.82 mg, 3.28 mmol) in 30 mL of DMP was hydrogenated over a platinum (IV) 

25 oxide catalyst (350 mg) at 50 psi. The reaction mixture was filtered and 

concentrated \ander high vacutm. The residue was dissolved in 150 mL of 
methylene chloride and the solution was diluted with a solution of ammonium 
hydroxide. The methylene chloride layer wais separated and washed with ice 
water (3x) . The methylene chloride layer ms dried over sodium sulfate and 

30 concentrated in vacuo. Carystallisation of the residue from ethanolic 

hydrochloric acid gave i- (4-amino-5-chloro-2-methoxyphenyl) -3- {l- 13- (4- 
methoxyphenyl)prop-l-yl]piperidin-4-yl}prppan•l-one hydrochloride (1.33 g, 
3.09 mmol), m.p. 18e-190''C. 

35 Proceeding as in Example 13, Step (a), but replacing 3-(4- 

methoxyphenyl) -1-iodppropane with 3- (3,5-dimethoxyphenyl) -l-iodc^ropane, 
and then correspondingly as in Exao^le 13, Step (b) , gave !• (4•amino•5- 
chloro-2-methoxy-phenyl) -3-{l- [3- (3,5-dimethoxyphenyl)prop-l- 
yl]piperidin-4*yl}prQpan-l*one hydrochloride, m.p. 160-163^C. 

40 Proceeding as in Exasqple 13, Step (a), but replacing 3-(4- 

methoxyphenyl) -1-iodopropane with 3- (3,4-dimethoxyphenyl) -l-iodopropane, 
and then correspondingly as in Exasple 13, Step (b) , gave 1- (4*amino-5- 
chloro-2-methoxy-phenyl) -3-{l- {3- (3,4-dimethoxyphenyl)prop-l- 
. yl]piperidin-4-yl}propan-l-one hydrochloride, m.p. 177-179*C. 
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Proceeding as in Exanqple 13, Step (a), but replacing 3-(4- 
methoxyphenyl) •1-iodoprppane with 3- (3«4-ethylenedioxyphenyl) - 
l-iodopropane, and then correspondingly as in Example 13, Step (b) , gave 1- 
(4-amino-5-chloro-2-methoxy-phenyl> -3-{l- [3- (3,4 -ethylenedioxyphenyl)prqp- 
l-ylJpiperidin-4-yl}prppan-l-one hydrochloride, m.p. 1€8-170«C. 

Proceeding as in Exainple 13, Step (a), but replacing 3-(4< 
methoxyphenyl) -l-iodopropane with 3- (3, 4-methylenedioxyphenyl) * 
1-iodoprqpane, and then correspondingly as in Exainple 13, Step (b) , gave 1- 
(4-ainino-5*chloro-2-methoxy-phenyl) -3-{i- [3- (3,4-inethylenedioxyphenyl)prop- 
l-yl]piperidin-4-yl}propan-l-one hydrochloride, m.p. 200-202^C. 

Proceeding as in Example 13, Step (a), but replacing 3- (4- 
methoxyphenyl ) - 1 - iodopropane with 3 - (3 , 4 , 5 - trime thoxyphenyl ) - 1 -iodoprppane , 
and then correspondingly as in Exainple 13, Step (b), gave l* (4•amino•5• 
chloro-2-lnethoxy-phenyl) -3-{l- (3- (3,4,S-triinethoxyphenyl)prop-l- 
yl]piperidin-4*yl)propan-l-one hydrochloride, m.p. 180-182^C. 

Proceeding as in Exan^le 13, Step (a), but replacing 1- (4-amino-5- 
chloro-2-methoxyphenyl) -3-pyridin-4 -ylprppan-1 "one with 1* (4*dmino-5- 
chloro-2,3*ethylenedioxyphenyl) -3-pyridin-4-ylpropan-l<-one, and then 
correspondingly as in Exanple 13, Step (b) , gave 1- (4-amino•5•chloro-2,3- 
e thylenedioxyphenyl )*3-{l-[3-(4 •me thoxyphenyl ) prop - 1 * 
yl]piperidin-4-yl}propan-X*one hydrochloride, m.p. 1B8-169^C. 

EXAMPLE 14 

(4*jtaaino-5-chloro*2*Dothoxyphenyl) • 
5 -piperidln * 1 -ylpentan - 1 - one 

The following is the preparation of a confound of Formula I in which 
ie chloro, is hydrogen, R' is methoxy and tff is a group of Formula (a) , 
in idiich p is 0, n is 4 and R* and R^ together are piperdin-l-yl. 

Step <a) 

Magnesium (236 g, 9.71 mol) was suspended in 3.5 L of THF under 
nitrogen and l-bromo-4-chlorobutane (1.11 L, 6.68 M, 9.63 mol) was added at 
a rate such that the ten^rature of the mixture remained below 25 «C. A 
solution of ltr-methoxy-J/-methyl-4-amino-5*chloro-2-methoxybehzamide (400 g, 
1.64 mol), prepared as in Example 2, under nitrogen in 4 L of THF was 
cooled to -20*C and 410 mL of chlorotrimethylsilane was added. The mixture 
was allowed to warm to between -12 and 30^C and then 2.5 L of the solution 
containing the magnesium and l-bromo-2-chlorobutane was added over 
approximately 20 minutes. The mixture was cooled to 5^C and then diluted 
with 420 mL of concentrated hydrochloric acid in 5 L of water. The mixttire 
was heated to 32«C, stirred for 15 minutes and then diluted with 
approximately 2 L of ethyl acetate. The organic layer was separated and 
washed sequentially with 2 L of water and 2 L of 1:1 water /saturated sodium 
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chloride solution and saturated sodium chloride solution. All aqueous 
layers were combined and extracted with ethyl acetate. All organic layers 
were combined, dried over sodium sulfate, filtered and concentrated. The 
residue was combined with hot hexane and allowed to stand at room 
5 temperature for approximately 12 hours giving a precipitate. The 

precipitate was isolated by filtration and washed with hexane. Drying in a 
vacuiim oven at between 50 and 55*C under a nitrogen gas bleed gave 
1- (4-amino-5-chloro-2-methoxyphenyl) -5-chlorppentan-l-one (365 g, 
1.33 mol) . 

10 

step (b) 

A mixture of l- (4-amino-5-chloro-2-methoxyphenyl) - 
5-chloropentan-l-one (365 g, 1.33 mol), piperidine (620 g, 7 mol) and 
sodium iodide (30 g, 0.2 mol) in 1 L of DMF was heated at between 78 and 

15 82«C for 4 hours. The reaction mixture was allowed to cool to SO^C, then 

stirred for approximately 12 hours and 5 L of water was added. The mixture 
was stirred at 25 to 30*C for 1 hour giving a precipitate and the 
precipitate was isolated by filtration. Ihe precipitate was washed with 4 
L of water and dried under suction for 1 hour* 

20 The precipitate was dissolved in approximately 2 L of ethyl acetate 

by heating to approximately 50«C and then 130 mL of a solution of 
concentrated hydrochloric acid in a total of 4 L of water was added. The 
mixture was stirred for 30 minutes and then stirred for 3 hours in and ice- 
water bath giving a precipitate. The precipitate was isolated by 

25 filtration and washed with 1 L of cold 1:1 water/ethyl acetate and then 1 L 

of ethyl acetate. The precipitate was dried in a vacuum oven at between 45 
and 50^C xinder a nitrogen gas bleed for 24 hours, at 50 to 55^C for 24 
hours and then at room tenperature for 48 hours. 

The dry precipitate was dissolved in approximately 9 L of boiling 

30 methanol. The solution was filtered and then distilled \inder vacuum to a 

volume of approximately 4 L. Reagent alcohol was added and the mixture was 
distilled under atmospheric pressure to a boiling point of between 72 and 
74 and a total volume of approximately 5 L. The remaining mixture was 
stirred at room tesqperature for approximately 12 hours and then in an ice 

35 bath for 4 hours giving a precipitate. The precipitate was isolated by 

filtration and washed with approximately 1.5 L of alccAol. The isolated 
precipitate was dried by suction for 2 hours and then in a vacuum oven at 
between 55 and 60^C under a nitrogen gas bleed for approximately 12 hours 
and the dry precipitate was passed through a sise 10 clinical screen. 

40 Further drying in a vacuum oven at between 55 and 60^C under a nitrogen gas 
bleed for 48 hours gave i- (4-amino-5-chloro-2-methoxyphenyl) -5-piperidin-l- 
ylpentan-l-one hydrochloride (357 g, 0.99 mol), m.p. 220-222«C. 

Proceeding as in Exaitqple 14 Init replacing piperidine with 4 -methyl - 
45 piperidine gave i- (4-amino-5-chloro-2-metho;qTEihenyl) -5- (4-methylpiperidin- 
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1-yl-pentan-l-one hydrochloride « m.p. 197-196^C. 

EXAMPLE 15 

5 1- (4-Afflino-5-chloro-2-methQxyphenyl) • 

5*piperldln- 1 -ylpentan- 1 - one 

The following is the preparation of a conpoiind of Formula I in which 
is chloro, V? ie hydrogen, is methoxy and R^ is a group of Formula (a) , 
10 in which p is 0, n is 4 and R^ and R* together are piperdin-l-yl. 

A suspension of 5- (piperdin-l-yl) valeric acid hydrochloride (6.6 g, 
30 nmol) in 100 mL of TKF was cooled in an ice bath and 100 inL of IN 
lithi\im bis (trimethylsilyl) amide in TKF was added. The ice bath was 

15 removed and the resulting solution was stirred at room teii^erature for 1 

hour. A mixture of methyl 2-methoxy-4-amxno-5-chloroben2oate (2.15 g, 10 
mmol) and chlorotrimethylsilane (2.5 mL, 20 innol) in 25 nL of THF was 
cooled in an ice bath and 20 mL of IHT lithium bis (trimethylsilyl) amide in 
THF was added. The solution containing the 5 -piperdin-l-yl valeric acid and 

20 1^ lithium bis (trimethylsilyl) amide was cooled in an ice bath and the 

mixture containing the methyl 2-methoxy-4-amino-5-chloroben2oate was added 
over 5 minutes. The reaction mixture was removed from the ice bath and 
stirred at SO to 55^C for 2 hours and then a solution of 25 mL of 
concentrated hydrochloric acid in 175 mL of water was added. The mixture 

25 was stirred at 50 to 55 under a gentle stream of nitrogen and then 120 mL 

of ethyl acetate was added. The mixture was stirred in an ice bath for 1 
hour giving a precipitate. The precipitate was isolated by filtration and 
washed with ethyl acetate. The precipitate was stirred in approximately 40 
mL of boiling ieopropanol for 30 minutes and then for 1 hour in an ice 

30 bath. The precipitate was isolated by filtration and washed with' 

isoprppanol. Drying in a vacuum oven at between 55 and 60^C under a 
nitrogen gas bleed for 18 hours gave 1- (4-amino-5-chloro-2-methoxyphenyl) - 
5-piperidin-l-ylpentan-l-one hydrochloride (2.9 g, a mmol). 

35 

EXAMPLE 16 

The following are representative pharmaceutical formulations 
containing a compound of Formula I. 

40 



ORAL FORMOLATIGN 
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A representative eolution for oral adminietration contains: 

Compound of Formula I 100-1000 mg 

Citric Acid Monohydrate 105 mg 

Sodium Hydroxide 18 mg 

Flavoring 

Water q.s. to 100 mL 

INTRAVENOUS FORMULATION 
A representative solution for intravenous administration contains: 



Compound of Formula I 10-100 mg 

Dextrose Monohydrate q.s to make isotonic 

15 Citric Acid Monohydrate 1.05 mg 

Sodium Hydroxide 0.18 mg 

Water for Injection q.s. to 1.0 xnL 



TABLET FORMULATION 
A representative tablet form of a conqpound of Formula I may contain: 



Compound of Formula I 1 % 

Microcrystalline cellulose 73 % 

25 Stearic Acid 25 % 

Colloidal Silica 1 % 

EXAMPLE 17 

30 THORACIC ESOPHAGUS 5-RT4 RECEPTOR ASSAY 

The following describes an in vitro assay which utilises rat isolated 
esophageal muscularis mucosae to identify test compounds i^ich are 
5-HT4 receptor ligands. 

35 Thoracic esophagi are isolated from male, Sprague-Dawley rats and 

placed in Tyrode's solution. The outer striated muscle is removed to 
reveal the muscularis mucosae. Bach mucosae is suspended vertically in a 
10 mL tissue bath containing methysergide (1 /iM) , cocaine (30 pJA) , and 
corticosterone (30 /iM) in Tyrode's solution maintained at 37^C and 

40 constantly aerated with a 95% 0| and 5% GOa gas mixture. 

A resting tension of 1 g is applied to each tissue and thereafter 0.5 
g is reapplied at 15 minute intervals. A steady state contraction to 
carbachol (3 /iM) is produced and then the tissue is exposed to 5-KT in a 
cumulative -concentration fashion, increasing in concentration iintil maximal 
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or near maximal relaxation is achieved. The 5-HT produces a 
concentration- dependent, S-HT4 receptor mediated relaxation o£ the 
muBCularis mucosae tissue. 

The tissue is exposed to drug free Tyrode's solution for 30 minutes 
and then again contracted vith carbachol. The tissue is then es^osed to 
test conqpound. If the test compound does not itself elicit relaxation of 
the esophageal muscularis mucosae, the tissue is exposed to 5-HT in the 
presence of the test compound. Conpounds which intrinsically produce 
relaxation are characterised as 5-ITr4 receptor agonists. Compounds which 
inhibit the relaxation responses to 5-HT are characterized as 5-Kr4 
receptor antagonists. 

Proceeding as in Exan^le 17, the following results were obtained for 
the conqsounds of this invention: 



Compound Affinity Constant (-log) 

A 7.4 

B 7.5 

C 8.4 

D 8.2 

E 8.8 

F 10.6 



A: 1- (4-amino-5-chloro-2-methoxyphenyl) -5- (piperidinyl-1- 

yl)pentan-l-one hydrochloride 
B : 1 - (4 • amino- 5 - chloro- 2 -me thoxyphenyl ) - 5 - (4 -methylpiperidinyl - 1 - 

yl)pentan-l-one hydrochloride 
C: 1- (4-amino-5-chloro*2-methoxy-phenyl) -3-{2- 

( (methyleulfonyDaminol ethyl}piperdin-4-yl]prqpan-l-one 

hydrodhloride 

D: 1- (4-amino-5-chloro-2-methoxy-phenyl) -3- [1- (n-butyl)piperdin-4 

yl] prppan - 1 • one hydrochloride 
E: ■ 1- (4-amino-5-c^loro-2-methoxy-phenyl) -3-{l- 

[3 - ( 3 , 4 - dime thoxyphenyl ) prop - 1 -yl 1 piperdin - 4 -yl }propan- 1 - one 

hydrochloride 

F: 3- <4-methoxyphenyl)prop-l-yl, namely 1- (4-amino-5-chloro•2,3- 
ethylenedioxyphenyl) -3- {1- [3- (4-methoxyphenyl) - 
prop - 1 -yl] piperdin -4 -yl jpropan- 1 -one hydrochloride 
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PROKINETIC ASSAY 

5 The following describee an in vivo method of determining prokinetic 

activity by measuring the extent the drUg affects the rate of gastric 
eii9)tying of test meal in rats. The method is that described by Droppleman 
et al., previously cited. 

Test meal is prepared by slowly adding 20 g of cellulose gum 

10 (Hercules Inc*, Wilmington, Delaware) to 200 mL of cold distilled water 

that is being mixed in a waring blender at approximately 20,000 rpm. 
Mixing continues until coxnplete dispersion and hydration of the cellulose 
gum takes place (approximately 5 min) . Three beef bouillon cubes are 
dissolved in 100 mL of warm water and then blended into the cellulose 

15 solution followed by 16 g of purified casein (Sigma Chemical Co., St. 

Louis, MO), 8 g of powdered confectioners sugar, 8 g of cornstarch, and 1 g 
of powdered charcoal. Each ingredient is added slowly and mixed thoroughly 
resulting in ^proximately 325 mL of a dark gray to black, homogenous 
paste. The meal is then refrigerated overnight during which time trapped 

20 air escapes. Prior to the assay the meal is removed from the refrigerator 

and allowed to warm to room ten^erature , 

Mature (170 to 204 g) male Sprague-Dawley rats are deprived of food 
for 24 hours with water ad libitum. On the morning of the study each 
animal is weighed and randomly assigned to treatment grox^s consisting of 

25 ten animals per group. Bach rat receives either vehicle, test coinpo\ind or 

the reference standard metoclopramide by intraperitoneal injection. At 0.5 
hours post injection 3.0 mL of test meal is orally administered to each rat 
with a 5.0 nOi disposable syringe. Five test meal samples are mighed on an 
analytical balance and these weights are averaged to find a mean test meal 

30 weight. At l.S hours post injection each rat is sacrificed by carbon 

dioxide asphyxiation and the stomadh is removed by opening the abdomen and 
carefully clamping and cutting the esophagus just below the pyloric 
sphincter. TeJcing care not to lose any of the its contents, each stomach 
is placed on a small « pre-weighed and correspondingly labeled 7 mL weigh 

35 boat and immediately weighed on an analytical balance. Each stomach is 

then cut open along the lesser curvature, rinsed with tap water, gently 
blotted dry to remove excess moisture and weighed. The amount of test meal 
remaining in the stomach is represented by the difference between the 
weight of the full stomach and the weight of the stomach empty. The 

40 difference between the amount of test meal remaining and the mean test meal 

weight represents the quantity of test meal that en^ties during the 1.5 
hour post injection period. 

Responses are represented as grams of meal en^tied or percent change 
from control. Means and standard deviations of the test groups are 

45 compared to those of the reference groups. Significance is determined via 
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Dunnett'8 t-test (Statistical Association Journal, December 1955, 
1096*112) . 

Proceeding as in Exan^le 18, compoundlB of this invention were 
5 determined to possess prokinetic activity. 

EUKPZiB 19 

ANXIOLYTIC BEHAVIOR ASSAY 

10 

The following describes an in vivo method for determining anxiolytic 
activity by measuring the extent the drug affects the natural anxiety of 
. mice when exposed to a novels brightly lighted environment. 

Naive male C5BI/6J mice, 18-20 g, are kept in groups of 10 mice in 

15 quarters controlled for sound, tenperature and humidity. Pood and water 

are available ad libittiin. The mice are kept on a 12 hour light and 12 hour 
dark cycle, with lights, on at 6:00 a.m. and off at 6:00 p.m. All 
experiments begin at least 7 days after arrival on site. 

The automated apparatus for detecting changes in coloration is 

20 obtained from Omni -Tech Blectronics Columbus Ohio and is similar to that of 

Crawley and Goodwin (1980), as described in Kilfoil et al., cited 
previously. Briefly, the chamber consists of a plexiglass box (44 x 21 x 
21 cm), divided into two chambers by a black plexiglass partition. The 
partition dividing the two chambers contains a 13 x 5 cm opening through 

25 which the mouse can easily pass. The dark chamber has clear sides and a 

white floor. A fluorescent txibe light (40 watt) placed above the chambers 
provides the only illumination. The Digiscan Animal Activity Monitor 
System RXYZQ116 (Omni -Tech Electronics) records the exploratory activity of 
the mice within the test chambers. 

30 Prior to commencement of the study the mice are given 60 min to 

acclimatize to the laboratory environment. After a mouse receives an 
intraperitoneal (i.p.) injection of either test confound or vehicle it is 
returned to its home cage for a 15 min post -treatment period. The mouse is 
then placed in the center of the light chamber and monitored for 10 

35 minutes. 

Anxiolysis is seen as a general increase in exploratory activity in 
the lighted area. An increase in exploratory activity is reflected by 
increased latency (the time for the mouse to move to the dark chamber when 
first placed in the center of the lighted area) , increase in shuttle 
40 activity, increased or unaltered locomotor activity (number of grid lines 

crossed) and decreased time spent in the dark cosipartment . 
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EXAMPLE 20 

WITHDRAWAL ANXZEIY ASSAY 

5 The following describee an in vivo procedure for determining 

amelioration of the symptoms caused by withdrawal from addictive substances 
by measuring the extent the drug affects the anxiety that occurs in mice 
after chronically treating with an addictive substance and then abruptly 
ceasing the treatments. 

10 Maive male BKW mice (25-30 g) are caged in groups of ten in quarters 

controlled for sound, temperature and humidity- Food and water are 
available ad libitum. The mice are kept on a 12 hour light cycle and 12 
hour dark cycle, with lights on at 6:00 a.m. and off at 6:00 p.m. All 
experiments begin at least 7 days after arrival on site. 

X5 Levels of anxiety are determined by the two-con^artment eaqploratory 

model of Crawley and Goodwin (see Example 19) . Anxiolysis is seen as a 
general increase in esqploratory activity in the lighted area. An increase 
in exploratory activity is reflected by increased latency (the time for the 
mouse to move to the dark chamber when first placed in the center of the 

20 lighted area) , increased or unaltered locomotor activity (number of grid 

lines crossed) , increased nuinber of rears and decreased time spent in the 
dark cospartment. 

Increased exploratory activity in the lighted area is induced by 
treating the mice for 14 days with ethanol (8.0 % w/v in drinking water), 

25 nicotine (0.1 mg/kg, i.p-, twice daily) or cocaine (1.0 mg/kg, i.p.r twice 

daily) . Anxiolysis is assessed 1, 3, 7 and 14 days after commencement of 
the drug regime. The treatment is abruptly ceased and exploratory activity 
in the lighted area is determined 8, 24 and 48 hours thereafter. Vehicle 
or test compounds are administered during the withdrawal phase by 

30 intraperitoneal injection. Responses are represented as inhibition of the 

decrease in anxiolytic behavior after the ethanol, cocaine or nicotine 
treatment is ceased. 



35 



EZAHPLB 21 
COGNITIVE ENHANCEMENT ASSAY 



The following describes a model to detexmine the cognitive enhancing 
activity by measuring the extent the test conpound could alleviate the 
40 cognitive deficit induced by atropine (30 mg/kg, i.p.) using the Morris 

Water Maze. 

Sprague Dawley rats (240-260 g) were kept in the laboratory the night 
prior to testing, and remained there throughout the experiment. The Morris 
Water Maze consists of a circular pool made from black plexiglass (122 cm 
45 diameter, 46 cm in height, with a 15 cm rim), filled with opaque water to a 
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-'heighc of 35 cm. A hidden platform consisting of black plexiglass was 
placed 1-2 cm below the surface of the water. The pool was divided into 
four quadrants* arbitrarily corresponding to north, south, east and west. 
The platform was located in the south quadrant, about 24 cm from the side. 
5 Objects of high contrast were placed about the room to serve as spatial 

cues. A TV camera tracked the swim path of the rats, and the data thus 
obtained was examined to determine the time in seconds the rats took to 
find the platform (escape latency) . Test trials were initiated by placing 
a rat into one of the four quadrants, facing the wall. Testing consisted 

10 of a block of six trials (starting first in the north quadrant, then east, 

south, west, north, and finally east) on each of two consecutive days. 
During each trial the rat was allowed 90 seconds to find the platform. 
When the rat successfully fo\jnd the platform, it was given 30 seconds to 
* study" the spatial cues. When the rat failed to find the platform within 

15 90 seconds, it was given a score of 90 seconds, and placed on the platform 
for 30 seconds. 

The following groups of B rats each were used: 1) vehicle -treated 
controls; 2) atropine treated- controls; 3) atropine plus test drug. TtiuB 
the studies were designed to determine whether the test drug could 
20 alleviate the cognitive deficit induced by atropine (30 mg/kg, i.p.) . 

Statistical tests were applied to test for heterogeneity of the lesuming 
curves, and separation of the learning curves. 

Proceeding as in Exanple 21, compounds of this invention were 
determined to possess cognition enhancing properties. For exaxnple, 1- 
(4-amino-5-chloro-2-methoxyphenyl) -5- (piperidinyl-l-yl)pentan-l-one 
hydrochloride and 1- (4-afflino-5-chloro-2-methoxyphenyI) -5- (4- 
me thylpiperidinyl - 1 -yl ) pentan - 1 - one hydrochloride 

were effective after i.p. administration (lOng/Kg - 1 mg/Kg) in this study. 

EXAMPLE 22 

Toxicmr 

35 Rats were administered oral doses of 5, 15 and 50 mg/Kg/day of 1- 

(4-amino-5-chloro-2-methoxyphenyl) -5- (piperidinyl -1-yl) pentan- 1* one 
hydrochloride for one month. Mo treatment related pathalogical changes 
%rere present at any of the doses given. 

40 While the present invention has been described with respect to 

specific embodiments thereof, it will be understood by those skilled in the 
art that various changes may be made and equivalents may be substituted 
without departing from the true spirit and scope of the invention. All 
such modifications are intended to be within the scope of the claims 

45 appended hereto. 



25 
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WE CIAIM: 

1. A compound of Formula I: 
5 0 




in which 
15 is halo; 

is hydrogen or (Cm) alkyloxy and ia (CM)alkyloxy or phenyl (Cm) al)cyloxy 
(wherein the phenyl is optionally substituted with one to three 
eubstituents independently selected from halo, hydroxy, (CM)alkyl, 
(CM)al)cyloxy, nitro, amino, aminocarbonyl , (CM)al]cylamino, 
20 di (CM)al)cylamino, (CM)alkanoylamino and 3,4-methylenedioxy) or R^ and R^ 

together are methylenedioxy or ethylenedioxy; and 
R^ is a group of Foraula (a) or (b) 



25 




30 in which 

n is 3t 4 or 5; 
p is 0 or 1; 
q is 1 or 2; 

R' and R* are each (CM)alkyl or together form -(0^)4-, -(CH2)e-# 
35 -(CHa)p(CH2),- or - CHR'aijCR^R'^CHR^'CHj- in %*ich and R" are each hydrogen 

or together are -(CHj),- in whicto t ie X, 2 or 3, R^ is hydrogen, hydroxy, 
(C,4)alkyl, (C54)alKenyl or (Cm) alley loxy and R" is hydrogen, (C|4)al]cyl or 
(C34)alkenyl or phenyl, thienyl, pyrrolyl or furyl (optionally siibstituted 
with one to two substituents independently selected from (CM}al)cyl, 
40 (Cm) alkyloxy , trif luoromethyl and halo) or -(CHj),R*- in which x is 0, 1, 2 

or 3 and R« is hydroxy, (CM)alkyloxy, •C(0)NR»>R", -NR»C(0)R", -NR»C^O)0R", 
-SOaHR'^R", -NR^SOjR", -IIR»S0,NR'*R" or .NR'^(0)HR**R" in ^ich R», R" and R'* 
are independently hydrogen, (CM)alkyl, trif luoromethyl or aryl; and 
R' is hydrogen, (C,4)alkyl or (C,4)alkenyl or phenyl (Cm) alky 1 (wherein the 
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phenyl ie optionally aubetituted with one to three cubstituentB 
independently selected from (C,^) alJcyloxy , methylenedioxy, ethylenedioxy or 
halo) or -(CHa).^'^ which z ie 2 or 3 and ie as defined above; and the 
phamaceutically acceptable salts « individual isomere, and mixtures of 
5 isomers thereof. 

2. The compound of Claim 1 which has the following formula 
(Formula 1(a)) : 




in which 
n is 3, 4 or 5; 
p is 0 or 1; 
20 is halo; 

R* is (CM)al)cyloxy; and 

R* and R* are each (C,Jal)cyl or together form -(012)4-, -(CH,)*-, 

• (CHa)^ (012)2- -OlR^OlsOTW^aiR^CH,- in which R* and R" are each hydrogen 

or together are -(O^)!- in which t is 1, 2 or 3, R* is hydrogen, hydroxy, 

25 ICJaDcyl, (Cj^) al)cenyl or (C,^) alkyloxy , and R»' is hydrogen. (C,4)alkyl or 

(CM)al)cenyl or phenyl, thienyl. pyrrolyl or furyl (optionally substituted 
with one to two substituents independently selected from (Ci^)al)cyl, 
(Cm) al)cyloxy, trif luoromethyl and halo) or -(CHj)^" in which x is 0. 1. 2 
or 3 and R»^ is hydroxy. (C, J allcyloxy . .C(0)NR»R'\ -NR»C(0)R". -NR"C (O) OR»S 

30 -SCyJR'WS -NR"SO,R*\ -NR^SOaNR'^'* or -nR»C(0)NR'*R" in which R'*, R" and R"* 

are independently hydrogen, (CM)al)cyl or trif luoromethyl; and the 
phamaceutically acceptable salts, individual isomers, and mixtures of 
isomers thereof* 

35 3 . The compound of Claim 2 in which p is 0 and R^ and R^ together 

form -CHR»CH2CR'R'«tHR"C3ia- . 

4. The coxnpound of Claim 3 in which n is 4. 

40 5. The compound of Claim 4 in whic^ R' is chloro. R' is methoxy and 

each r', R' and R" is hydrogen. 

6. The compound of Claim 5 in i^ich R*^ is hydrogen, namely 1- 
(4-amino-S-chloro-2-methoxyphenyl) -5- (piperidinyl-i-yl)pentan-l-one and the 



wo 94/27965 



PCT/US94/05718 



-60- 



phannaceutically acceptable salts thereof. 



7. 



The compound of Claim 6 which is 1- (4-amino-5-chloro- 



2-methoxyphenyl) -5- (piperidinyl-l-yl)pentan-l-one hydrochloride. 

8. The compound of Claim 5 in which R'** is methyl, namely 1- 
(4-ajnino-5-chloro-2-methoxyphenyl) -5- (4-methylpiperidinyl-l-yl)pentan-l-one 
and the pharmaceutically acceptable salts thereof. 

9. The compound of Claim 8 which is 1- (4-amino-5-chloro- 
2-methoxyphenyl) -5* (4-methylpiperidinyl-l-yl)pentan-l-one hydrochloride. 

10. The conpound of Claim 1 which has the following formula 
(Formula Kb) ) : 



in which 
p is 0 or 1; 
q is 1 or 2; 
is halo; 

R' is hydrogen or CCm) alkylos^ and R' is (C|^)alkylo3c/ or R^ and R' together 
are methylenediox^* or ethylenedioxy; and 

R'' is hydrogen, (C,4)alkyl, (C34)alkenyl or phenyl (C,^) al)cyl (wherein the 
phenyl is optionally substituted with one to three substituents 
independently selected from (C,^) alley loxy, methylenedioxy, ethylenedioxy or 
halo) or •(CK2)sR'' in which z is 2 or 3 and R'^ is hydroxy, (CM)alkyloxy« 
•C(0)NR»*R'\ -NR"C(0)R", -NR"C(0)0R'\ -SOjNR'W, -NR"S02R*\ -NR^SQjNR'W* or 
-NR"C(0)NR**R" in which R". R" and R*^ are independently hydrogen, 
(CM)alkyl, trif luoromethyl or aryl; and the pharmaceutically acceptable 
salts, individual isomers, and mixtures of isomers thereof. 

11. The compound of Claim 10 in which g is 2. 




12. The confound of Claim 11 in which R' is chloro, R^ is hydrogen 
and R' is methoxy. 
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13. The coQtpound of Claim 12 in which p is 0 and k7 ie n-butyl, 
namely 1- (4-amino-5-chloro-2-methoxyphenyl) -3- II- (n-butyl)piperdin-4- 
yl]propan*l-one and the pharmaceutical ly acceptable salts thereof. 

14. The conpound of Claim 13 which is 1- (4•amino-5-chloro•2- 
methoxy-phenyl) -3- (1- (n-butyl)piperdin-4-yl]propan-l*one hydrochloride. 

15. The compound of Claim 12 in which p is 0 and is 

2- l(methylBulfonyl)amino)ethyl, namely 1- (4-amino-5-chlo^o-2- 
methoxyphenyl) -3- {2 - t (methylsulfonyl) amino] ethyl)piperdin-4 -yl] prppan- 1 -one 
and the pharmaceutical ly acceptable salts thereof. 

16. The coznpound of Claim 15 which is 1- (4-amino-5-chloro- 
2-methoxy•phenyl) *3 - {2 - [ (methylsulfonyl) amino] ethyl }piperdin-4 -yl] propan* 1 - 
one hydrochloride. 

17. The compound of Claim 12 in which p is 0 and R'' is 

3- (3,4-dimethoxyphenyl)prpp-l-yl, namely 1- (4-amino-5•chloro-2- 
methoxyphenyl) -3-(l- (3- (3,4-dimethoxyphenyl)prpp-l«yl]piperdin-4-yl}propan- 
1-one and the pharmaceutically acceptable salts thereof. 

18. The compound of Claim 17 which is 1- (4-amino-5-chloro-2- 
methoxy-phenyl) -S'fl* [3- (3^4-dimeth03Qrp^^°y^)P>^'^*yl]P^P^^<^^~4- 
yl}prppan-l-one hydrochloride. 

19. The compound of Claim 11 in whidh R' is cbloro and R' and R* 
together are ethylenedioxy. 

20. The compowd of Claim 19 in which p is 0 and r' is 

3- <4-methoxyphenyl)prop*l-yl, namely 1- (4-afflino-5-chloro-2,3-ethylenedioxy- 
phenyl) -3-{l- [3- (4-methoxyphenyl)prpp-l»yl]piperdin-4-yl}prppan-l-one and 
the pharmaceutically acceptable salts thereof. 

21. The compound of Claim 20 «Aiich is 3- (4-methoxyphenyl)prop-l-yl, 
namely 1- (4-amino-5-chloro-2 , 3-ethylenedioxyphenyl) - 

3-{l- [3- (4-methoxyphenyl) -prpp-l-yllpiperdin-4-yl)prppan-l-one 
hydrochloride. 

22. The coodfpotjnd of Claim 1 which has the following formula 
(Formula 1(c)): 
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0 

R 

in which 

5 R' ie halo; ' 

i6 (CM)alkylphenyloxy >(«) 
(wherein the phenyl is 

optionally eiibatituted with one to three substituents independently 
selected from halo, hydroxy, (CM)alkyl, (C,^) alkyloxy, nitro, amino, 
10 aninocarbonyl, (C,Jalkylamino, di (CM)allcylaraino, (C, J alKanoylamino and 

3,4-methylenedioxy) ; and 

is a group of Formula (a) or (b) : 



15 





20 in which 

n is 3, 4 or 5; 
p is 0 or 1; 
q is 1 or 2; 

and R* are each (C,JaX)cyl or together form -(CHa)4-f - (CHa)^-, 
25 -(CH2)aO(CH2),- or -CHRteHaCR*R"*CHR"CH2- in ^ich R* and R" are each hydrogen 

or together axe -<C3^)|- in which t is 1, 2 or 3, R' is hydrogen, hydroxy, 
(CM)al3cyl, (C>«)alkenyl or (Cm) alkyloxy and R*** is hydrogen, {C,^)al)cyl or 
(C54)alkenyl or phenyl, thienyl, pyrrolyl or furyl (optionally substituted 
with one to two substituents independently selected from <CM)allcyl« 
30 (CM)alkyl09V, trifluorcmiethyl and halo) or -(CHs).R>^ in tdiiai x is 0, 1, 2 

or 3 and R" is hydroxy, (Cm) alkyloxy, -C(0)NR>WS •NR»C{0)R'\ -KR^CCO) 0R»*, 
-S02NR»*R'\ -KR"S02R'\ -NR^SOaNR'^'^ or -NR"C (O) NR'^" in which R*\ R'^ and R" 
are independently hydrogen, (CM)alkyl or trifluoromethyl; and 
R^ is hydrogen, (C,4)al]cyl or (C}4)alkenyl or phenyl (Cm) alkyl (wherein the 
35 phenyl is optionally substituted with one to three substituents 

independently selected from (Cm) alkyloxy, methylenedioxy, ethylenedioxy or 
halo) or -(CH2).r'^ in which z is 2 or 3 and R*^ is as defined above; and the 
pharmaceutical ly acceptable salts, individual isomers, and mixtures of 
isomers thereof. 



23. A compoxmd of Claim 22 in which R^ is optionally substituted 
phenyl (Cm) alkyloxy and R^ is a group of Formula (a) . 
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24. A confound of Claim 23 in which and together form 
-CHR«CH2CR*R>'CMR"CHj- . 

25. A conpound o£ Claim 24 in which n is 4. 

26. A confound of Claim 22 in which R' is optionally substituted 
phenyl (Cm) alkyloxy and R^ is a group of Fozmula (b) * 

• 27. A con^und of Claim 26 in which g is 2 . 

28. A pharmaceutical conposition coniprising a therapeutically 
effective amount of a compound of Claims 1-27. 

29. A method for treating a condition which can be ameliorated by a 
drug which interacts with 5-KT4 receptors in an animal in need of such 
treatments which method con^rises administering to such an animal a 
therapeutically effective amount of a conpound of Claims 1*27. 

30. The method of Claim 29 in which the condition is chosen from a 
CNS disorder, a gastrointestinal disorder, a cardiovascular disorder, and a 
urinary tract disorder. 

31. A process for the preparation of a cojtpound of Formula I; 



0 




I 



in which 
R* is halo; 

R' is hydrogen or (C,^) alkyloxy and R' is (Cm) alkyloxy or phenyl (C,^) allcyloxy 
(herein the phenyl is optionally substituted with one to three 
substituents independently selected from halo, hydroxy, (CM)alkyl, 
(Cm) alkyloxy, nitro, amino, aminocarbonyl , (CM)alkylamino, 
di(CM)alkylamino, (Cm) alkanoylamino and 3 , 4 -methylenedios^) or R* and R* 
together are methylenedioxy or ethylenedioxy; Euid 
R* is a group of Formula (a) or (b) 
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(o) or 




(b) 



XO 



15 



20 



25 



30 



•35 



in which 
n is 3, 4 or 5; 
p is. 0 or 1; 
g is 1 or 2; 

and are each (CM)alkyl or together form -(012)4-, -(CHj)«-, 
-(CHa)20(CH2)2- or -CHR»CHjCR*R^®CHR"CH2- in which R» and R" are each hydrogen 
or together are -(CHj),- in which t io 1, 2 or 3, R* is hydrogen, hydroxy, 
(Cw)alkyl, (CM)al3cenyl or (CiJalkyloxy and R"* is hydrogen, (CM)al)cyl or 
(C>4)alkenyl or phenyl, thienyl, pyrrolyl or furyl (optionally substituted 
with one to two substituents independently selected from (CM)alkyl, 
(CJallcyloxy, trifluoromethyl and halo) or - (CHa)^*' in which x is 0, 1, 2 
or 3 and R" is hydroxy, (Cm> alkylojQr, .C(0)»R'W*, -NR"C(0)R", -NR»C(0)0R", 
-SCVIR'W*, -HR'^SOjR". -NR»SOjNR'^" or -NR^C (0)NR*W* in which R", R" and R" 
are independently hydrogen, (C,^)allcyl, trifluoromethyl or aryl; and 
R^ is hydrogen, (C,^)al)cyl or (C>«)alkenyl or phenyl (Cm) al)cyl (wherein the 
phenyl is optionally substituted with one to three substituents 
independently selected from (C, J aDcyloxy , methylenedioxy, ethylenedioxy or 
halo) or -(CH2),R'* in which z is 2 or 3 and R" is as defined above; and the 
phaxmaceutically acceptable salts, individual isomers, and mixtures of 
isomers thereof, which process con^rises: 

(A) reacting, in the presence of a strong base, a confound of Pomula XI: 



or the protected derivative thereof, in ^ich R* is as defined in the 
preanible of this claim; with a conqpound of Formula III: 



in which each R*, R' and r' are as defined in the preamble of this claim; 




0 
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10 



15 



20 



35 



acidifying; decarboxylating; and when necessary removing any protective 
groups ; or 

<B) for the preparation of a coxnpound of Formula I in which is 
hydrogen and R* is a group of Formula (a) , reacting, in the presence of a 
Iiewis acid, a confound of Formula V: 



in which P is a protective group and R* is halo, with a compound of 
Formula VI: 



VI 



in which R*" is halo or hydroxy and R" is halo and n is 3, 4 or 5; 
alkylating with a compound of the formula L-R* in which L is a leaving 
group and 1^ is as defined above; reacting with a ccnqpound the formula 
HNR^*, or the ^-oxide thereof, in which R^ and R^ are as defined above; and 
25 deprotecting; or 

(C) for the preparation of a confound of Formula I in which R^ is a group 
of Formula (b) wherein p is 0 and q is 2, reacting a conpound of 
. Formula VIZI: 

30 




VI 1 1 

in ^ich R', R^ and R^ are as defined in the preamble of this claim; with a 
compound of Formula IX: 



40 



10 
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in which is as defined in o / v 

the preaxnble of this claim; ^^^""x^ y— 
dehydrating; and then H \=/ 

hydrogenating; or IX 
(D) for the preparation 

of a coapound of Formula I in which is a group of Formula (a) , treating 
a conpound of Formula XI: 

Br> -XI 
XI 



in which n is as defined in the preamble of this claim, with magnesiiam to 
15 give a corresponding Grignard reagent, reacting the Grignard reagent with a 

confound of Formula XIX: 



20 




ll(0CN,)CH3 



XM 



25 



30 in which each P is a protective group and R\ R^ and are as defined in 

the preamble of this claim,' deprotecting and then reacting with a confound , 
of the formula NHR^^; or 

(E) for the preparation of a cooqpound of Formula X in whi^ R* is a group 
of Formula (a) , reacting, in the presence of a strong base, a coinpound of 
35 Formula II (a) : 



40 



0 



0 

r (CHj). 



in which R^ and R^ is as defined in the preamble of this claim, with a 
compound of Formula XIXI: 
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0 



5 




XIII 

in which each P is a protective group and R*^ and R' are as defined in 
10 the preamble of this claim; or 

(F) optionally alkylating a compound o£ Formula I in which R^ ie a group 
of Fonnula (b) and R^* is hydrogen with a ccanpoxm^ of the formula L-R® in 
which L is leaving group and R* is (C,^)al)cyl, (C^^jalkenyl, phenyl (C, J alkyl 

(wherein the phenyl is optionally substituted with one to three 

15 substituents independently selected from (CM)alkyloxy« methylenediosqr* 

ethylenedioxy or halo) or L- (CHa).rf* (wherein z and R" are as defined in the 
preamble of this claim) to give a cotnpound of Formula Z in which R^ is a 
group of Formula (b) i^erein R' is not hydrogen; or 

(G) optionally allcylating a compound of Fonmila I in vhich R* is a group 
20 of Fonmxla (b) and r' is hydrogen with a compound of the formula X-R^ in 

which X is aaacycloprop-l-yl and R« is -C<0)R'\ -SO2R". -SOjNR*^" or - 
CONR**r" (wherein R'* and R** are as defined in the preamble of this claim) to 
give a compoimd of Formula Z in which R^ is a groi^ of Formula (b) wherein 
R** is -CHjCHjNHCCWR'*, rCHjOyJHSQjR", -CSIjCHjNHSQiKR'W* or 'CHfiHjmCOm^*Pf^ ; or 

25 (H) optionally demethylating a confound of Formula I in which R' is 

methoxy, and then al)cylating with a compound of the formula L-R** in which 

is (C^)alkyl or phenyKC,^) alkyl (wherein the phenyl is optionally 
substituted with one to three substituents independently selected from 
halo, hydroxy* (CM)al]cyl, (CM)al)cyloxy, nitro, amino, aminocarbony 1 , 

30 (CJalkylamino, di (C,^) alkylamino, (C, J alkanoylaxnino and 

a,4-methylenedioxy) to give a coirpound of Formula Z in which 

R^ is iCM)alkyloxy or phenyl (C,^) al)cyloxy (wherein the phenyl is optionally 

substituted as defined in the preamble of this claim) ; or 

(Z) optionally oxidizing a compoxmd of Formula Z in which p is 0 to give 

35 a compound of Forxmila 1 in which p is 1; or 

(J) optionally reducing a compound of Formula Z in whith p is X to give a 
eaoapasmd of Formula Z in which p is 0; or 

(K) optionally reacting the corresponding non-salt form of a compound of 
Formula Z with a pharmaceutically acceptable inorganic or organic acid or 
40 base to give a pharmaceutically acceptable salt; or 

(L) optionally reacting the corresponding acid addition salt or base 
addition salt form of a compoxind of Formula Z with a suitable base or acid, 
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